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THE  WORLDi'S  RRST 
440  MHz  SYNTHESIZED 

HAND  HELD  RADIO 


Tempo  was  the  first  with  a  synthesrzed 
hand  held  for  amateur  use,  first  with  a 
220  MHz  synthesized  hand  held,  first 
with  a  5  watt  output  synthesized  hand 
held.. .and  once  again  first  in  the  440 
MHz  range  with  the  S-4.  a  fully 
synthesized  hand  held  radio.  Not  only 
does  Tempo  offer  the  broadest  fine  of 
synthesized  hand  holds,  but  its 
standards  of  reliability  are 
unsurpassed,  .reli ability  proven 
through  millions  of  hours  of  operation. 
No   other    hand    held    has    been   so 


thoroughly  field  tested,  is  so  simple  to 
operate  or  offers  so  much  value.  The 
Tempo  S"4  offers  the  opportunity  to 
get  on  440  MHz  from  where  ever  you 
may  be.  With  the  addition  of  a  touch 
tone  pad  and  matching  power 
amplifier  its  versatility  is  also 
unsurpassed. 
TheS-4...S349.00 

With  12  button  touch  tone  pad„.S399.00 
With  16  button  touch  tone  pad. ,,S41 9.00 
S-40  matching  40  watt  output 
13.8  VDC  power  amplifier., ,$149.00 


^ 


Tempo  S-l 

The  first  and  most  thoroughly  field  tested  hand  held 
synthesized  radio  available  today.  Many  thousands 
are  now  in  use  and  the  letters  of  praise  still  pour  in. 
The  S-1  ts  the  most  simple  radio  to  operate  and  is 
built  to  provide  years  of  dependable  service. 
Despite  Hs  light  weight  and  small  size  it  is  built  to 
withstand  rough  handHng  and  hard  use.  Its  heavy 
duty  battery  pack  allows  more  operating  time 
between  charges  and  its  new  lower  price  makes  It 
even  more  affordable. 

Tempo  S-5 

Offers  the  same  field  proven  reliability,  features  and 
specifications  as  the  S*1  except  that  the  S-5 
provides  a  big  5  watt  output  {or  1  watt  low  power 
operation)-  They  both  have  external  microphone 
capability  and  can  be  operated  with  matching  solid 
state  power  amplifiers  (30  watt  or  80  watt  output). 
AKows  your  hand  held  to  double  as  a  powerful 
mobile  or  base  radio. 

S-30..  $89,00*  S-80...S149.00' 

'For  uss  With  S-t  and  S-3 

Tempo  S-2 

Witfi  an  S-2  in  your  car  or  pocket  you  can  use 

220  MHz  repeaters  throughout  the  US,  It 
offers  all  the  advanced  engineering,  premium 
quality  components  and  features  of  the  S-1 
and  S-5.  The  S-2  offers  1000  channels  in  an 
extremely  lightweight  but  rugged  case. 
If  youVe  not  on  220  this  is  the  perfect  way  to 
gel  started-  With  the  addition  of  the  S-20 
Tempo  solid  state  amplifier  it  becomes  a 
powerful  mobile  or  base  station.  If  you  have  a 
220  f^Hz  station,  the  S'-2  will  add  tremendous  versatility, 

Price. ,,S349.00  (With  touch  tone  pad  installed S399.001 

S8900 

^ilJ  OCCUPY 
1    i960  ^  riirth  a  r^^^ 


Specifications: 

Frequency  Coverage:  440  to  449.995  WHz 

Channel  Spacing:  25  I^Hz  minimum 

Power  Requirements:  9 J  VDC 

Current  Drain:  17  ma-standby  400  ma-transmIt  (1  amp  high  power) 

Antenna  Impedance:  60  ohms 

Sensitivity;  Better  than  ,5  microvolts  nominal  for  20  db 

Supplied  Accessories:  Rubber  flex  antenna  450  ma  ni-cad  battery 

pack,  charger  and  earphone 
RF  otJtput  Power:  Nominal  3  watts  high  or  1  watt  low  power 
Repeater  Offset:  ±  5  MHz 

Optional  Accessories  lor  all  models 

12  button  touch  tone  pad  (not  installed):  $39  •  16  button  touch 
tone  pad  (not   installed);  $48  •  Tone  burst  generator    $29.95 
•  CTCSS  sub-audible  tone  control:  $29,95  •  Leather  holster. 
$20  •  Cigarette  lighter  plug  mobile  charging  unit:  $6 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPUREBS 

Boost  your  signal.  .  ,  give  i1  the  range  and  clarity  of  a  high 
powered  base  station.  VHF  (US  to  175  MHz) 
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Output 

Model  No 

Pi' ice 

2W 

130W 

13QA02 

S209 
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130W 

t30AlO 

5189 

30W 

130W 

130A30 

$199 

2W 

60W 

B0A02 

5169 

VOW 

80W 

BOA  10 

SI  49 

SOW 

SOW 

BOA30 

S159 

2W 

SOW 

5I]A02 

$129 

2W 

30W 

30A02 

S  S9 

UHF  (400  lo  S12  MHz)  mod«tf .  lower  power  and  FCC  !vp«  accepted  fnodets 
atso  available. 
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2050  S.  Bundy  Dr..  Los  Angeles.  CA  90025     (213)  820-1234 
931  N.  Euclid.  Anaheim,  CA  92801  714  772-9200 

Butler,  Missouri  64730  (816)  679-3127 

rOU  FREE  ORDER  HUMSEft:  [SOOI  421-6831 

Foi  all  Slates  excstx  Cablorna 

Caiit  residents  pleau  call  coBect  on  our  iqulai  numbers 


FIVE  STORE  BUYING  POWER  ! 


SERVING  HAMS 
BEFTBH. 

North..,  south.. .  east...  west 


"   b  FerrerOtWeR J/K6AHV, 
liti  nafrerty,  N6RJ 

lti€r  wbH  known  hams 
jiv^yoUddurteous. 
©rsonallzed 
Service. 


FREE  PHONE 

800 

854-6046 

CAUE  CUSTOMERS  PLEASE 
CALL  OR  ViSiT  LISTED  STORES 


SHIPMENT 


SHIPPING  REGULARLY  TO  COUNTRIES  IN  ALL  CONTINENTS 


ANAHEIM,  CA  92801 

2620  W,  La  Palma. 

(714)  761-3033  (213)  860-2040 
Between  Disneyland  &  KnotVs  8erry  Farm 

BURLINGAME,  CA  94010 

999  Howard  Ave,,  (415)  342-5757 
5  miles  south  on  101  from  S.F.  Airport. 

OAKLAND,  CA  94609 

2811  Telegraph  Ave.,  (41 5 J  451-5767 
Hwy  24  Downtown.  Left  27th  off- ramp. 

SAN  DIEGO,  CA  92123 

5375  Kearny  VI lis  Road  (714)  560-4900 
Hwy  163  &  Ciairemont  Mesa  Blvd. 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd.  (213)  988-2212 
San  Diego  Fwy  at  Victory  Bivcf. 

OVER-THE-COUNTER 
Mon.  thru  Sat.  10AM  to  5:30PM 

AEA-ALLIAISfCe- ALPHA*  AMECO'AMPHEMOL'ARRL'ASTRON 
-AVAWTI* BENCHER-  BERK-TEK"  BIRD^BAW-CALLBOOK'CDE 
♦COLLIMS^CUSJC'CUflTIS 'CUSHCFtAF"^-  DAIWA  ■  OATONG 

•  DEiSlTROW"  DRAKE  *DX  ENGINEERING  *  EIWAC  ■  HUSTLER 
-  HY-GAJW  '  ICOM  -  J.W.MILLER*  KENWOOD'  KLM  -  LARSEN 
'  LUNAR  -  METZ  *  MFJ  ■  MfCRO  -  LOG  '  MINI  ■  PRODUCTS 
■MIRAGE-    NYE   -  PALOMAR- ROBOT- ROHN*S+HURE  *  SWAf^ 

*  TELEX -tELJ^ex-  TEMPO 'TEN-TEC-  TfSlSTAO 

♦  VAESU  a.n6 many  more! 


[Tp  alpha 


77DX 

78 

REGULAR 

REGULAR 

$4945  * 

$3185  * 

CALL  NOW  FOR  YOUR  SPRING  SPECIAL  PRICES 


76PA 

REGULAR 
$2195  * 


374A 

REGULAR 


YAESU  FT.207R 
HANDIE 

REGULAR 
$299 


Includes: 

NBP-9 
battery  pack 

NC-9B  wall  charger 

FEP-1  earphones 
rubber  flex,  ant, 

*ASK  FOR  YOUR  PRICE 


MIRAGE 


B-1016  2M 
AMPLIPIEIt 

160  W  OUTPUT 
SSB,  FM,  CW. 


Freq.  range:  144'148MHz»  RFout:160Wnom< 
(10W  in).  •  RF  pow^r  in:  5-15W*  DC  operating 
pwr:13.8VDC  @£0-25A«  Intermittent  duty 
cycle  •  Built-in  receiver  pre-amp  Auto- 
matEc  internal  or  external  relay  l<eying. 

REGULAR  ^^  jfc^ii^ijw  tm^^ 

$279.95  YOUR  PRICE  $249.95 


R.L.  DRAKE  TR-7/DR-7 


REGULAR  $1549 

ASK  FOR  YOUR  PRICE 


COLLINS  KWM~380 


NEW  REGULAR  PRICE  $3496 
LIMfTED  NUMBER  AT  OLD  PRICE   $2695 


KENWOOD 


TS-1 308 

REGULAR  $759.95 


TR-2400 


TS-830S 

REGULAR  $929.95 


REGULAR 

$395 


TR-7800 

REGULAR  $399.95 

Prices,  ^pecs  subject  to  change  without  nohce 


CALL  NOW  FOR  YOUR 
SPRING  SPECIAL  PRICES 

Caljfu  residents  pfease  ac^d  sales  tax. 


INFO 


Manuscripts 

Contributions  ih  tlifl  form  of  manu- 
acripts  wfth  drawings  and/or  photo- 
graphs ars  welcome  artd  will  be  con- 
sidered for  po$sfbla  publication.  We 
can  assume  no  responsibility  for  losa 
or  damage  to  any  matorlaL  Please 
enclose  a  stamped,  self-ad  dressed 
envelope  with  each  sybmSsslon,  Pay- 
ment for  the  usa  of  any  unsolicited 
material  wLII  be  made  upon  accep- 
tance. All  oontH  but  ions  should  be  dJ- 
fected  to  the  7B  editorial  offices. 
'How  to  Write  for  73"  guidelines  are 
available  upon  request. 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  0345S 

Phone:  SOS-QM-afl/S,  9^4-3874 

Adverttsing  Off  tees: 

Elm  Str&et 

Peierbonough  NH  03458 

Phone:  6CX^924^7 138 

Circulation  Offices: 

Elm  8treet 

Peterborough  NH  03456 

Phone;  603-924-7296 

Subscription  Rales 

in  the  Unitwi  States  and  Po&sessiona: 
One  Year  (12  Issues)  J25.00 
Two  Years  [24  issues)  S3S.00 
Three  Years  [36  issues)  $53.00 

Eisewhere; 

Canada— $27.00/1    year  only,   US 
funds.  Foreign  surface  mall— 135.00/1 
year  only,   U.S.  funds.   Foreign  atr 
mail— $62,00/1  year  onEy,  U.S,  funds. 

To  subscribe, 

renew  or  change 

an  address: 

Write  to  73  M&gaiine,  Subscription 
Department,  PO  Box  931  ^  Farming- 
dale  NY  11737.  For  renewals  and 
changes  of  address,  Include  the  ad- 
dress label  from  your  mosi  recent 
Issue  of  73.  For  gift  subscriptions,  in- 
Qlude  your  name  and  address  as  wei) 
as  those  of  gift  recipients.  Postmaster: 
Send  form  «B579  to  73  Magazine,  Sub- 
scription Services,  P.O.  Sox  931,  Farni- 
Ingdale,  NY  11737. 

Subscription 

problem  or 

question: 

Write  to  73  Magazine,  Subscription 
Depart  ment,  PO  Box  931,  Fafmlngdaie 
NY  11737.  Please  Include  an  address 
fabel. 

7$  Magsiine  [ISSN  OO5&9010)  is  pub- 
lished monthly  by  73,  Inc.,  80  Rna 
Street,  Peterborough  NH  03458.  Sec- 
ond class  postage  paid  at  Peterbon 
ough  NH  03458  and  at  additional  mail- 
ing offices.  Copyright  {c)  1981  by  73, 
inc.  AIE  rights  reserved.  No  part  of  this 
publication  may  be  reprinted  or  other- 
wise reproduced  without  written  per- 
mission from  I  he  publisher.  Mlcfoflim 
Edition- Unlvarsiiy  Microfilm,  Ann 
Arbor  Ml  48106. 


THE  TOP 
OF  THE  LINE 


PEAK  READING 
WATT  HETCR  WM-200QA 

reads  power  in  200,  1000, 
2000  watt  ranges,  3.5-30 
MHz.  Reads  average  or  PEP 
power  output.  Includes  ex- 
panded VSWR  scale. 


2  Meter  Quad 


IH-LINE  WATT  HETER 

WM-2000  reads  power  in  200, 
1000,  2000  waits.  3.5-30  MHz. 
Incl.  expanded  VSWR  scale. 


MOBILE  WATT  METER 

HFM-200  with  remote  direc- 
tional coupler  reading  20  or 
200  watts.  3.5-30  MHz.  Il- 
luminated, with  VSWR  scale. 


SWR  BRIDGE    SWR  lA 

with  dual  reading  meters. 
1000  watts  RF.  3.5-150  MHz, 
Reads  relative  power  output. 


AvaUohle  only  through 
authoriZBd  dealers. 


0 


.^70 

COMIVIUISilCATIOIMSiINC 

305  Airport  Rd.  •  Oceanside.  Ca.  92054 
(714)  757-7525 


•  Portable.  Collapsible. 

•  Folds  into  its  own  base  for 
portability, 

•  For  boating,  backpacking, 
mountaintopping,  OSCAR. 

New  portable  quad  extends  the 
range  of  low  power  two  meter 
transceivers  by  providing  ttie  gain 
and  front-to -back  discrinrrinatlon  of  a 
two  efement  quad.  Gives  the  gain  of 
a  linear  amplifier  but  does  not  require 
additional  battery  power. 

The  entire  beam  slips  into  an  1 8"  car- 
rying case  to  go  in  your  suitcase.  For 
use,  it  unfolds  to  form  a  two  element 
full  size  quad  complete  with  stabiliz- 
ed mounting  stand,  Patented  design 
lets  you  set  it  up  or  take  It  down  in 
minutes.  See  the  cover  article  QST 
September  1980  for  full  details. 

Order  direct  or  from  your  favorite 
dealer.  Model  A-502  portable 
2-meter  quad  $87.50  Add  $3  ship- 
ping/handling. Oaf  if.  residents  add 
sales  tax. 


ViSA 


Palomar 


1S20-G  lndiJStri3!Atfe.,  Escondido,  CA  92025 
Phone:  [714]  747-3343 
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KEYER  SAY  DIE 

a/  t>y  Wayne  Green 


CQ'S  BOO'BOO 

Ttie  cover  arllcfe  on  the  April 
CQ  was  about  theOHSBH  trrp  to 
Sudan.  Inside  was  a  three-page 
article  on  the  '^expedition,"  Mar^ 
ty  OH2BH,  who  has  made  such 
trips  to  many  interesting  places, 
pulled  a  serious  boner  with  this 
one.  The  QSL  card  for  the  opera* 
tion^  which  was  not  shown  in  the 
article,  but  was  mentiorjed.  had 
a  picture  of  a  starving  child.  To 
say  that  this  was  in  bad  taste  is 
an  understatement. 

A  card  managed  to  get  to  the 

Sudan  government  people  very 
quickly  and  the  result  was  a  sen* 
ous  black  eye  for  amateur  radio. 
It  wasn't  that  anyone  wanted  to 
hide  starvation;  It  was  that,  as 
far  as  I  am  able  to  determine,  It 
doesn't  exist  in  that  country  at 
present, 

I  talked  with  a  ham  recently 
back  from  the  Sudan  who  had 
operated  In  both  Khartoum  and 
in  Southern  Sudan;  he  said  that 
he  had  not  seen  anything  like 
that  anywhere  he  had  been.  The 
government  officials  were  as- 
tounded and  furious,  because 
they  know  of  no  such  starvation 
in  the  Sudan, 

Amateur  radio  realty  doesn't 
need  that  sort  of  foreign  rela- 
tions. 

HARTFORD  CANCELLED 

Things  are  realjy  hurting,  ap- 

parently.  The  ARRL  New 
England  Convention  was 
cancelled  recently.  I  gather  that 
the  reason  was  a  lack  of  interest 
on  ttre  part  of  the  usual  ex- 
hibitors. Unfortunately,  the 
show  was  cancelled  far  too  late 
for  the  chaps  who  run  the  Box- 
boro  (Mass.)  convention  to  pick 
up  the  ball.  So,  at  a  time  when 
the  infusion  of  spirit  that  a  con- 
vention brings  is  so  desperately 


fieeded^  there  will  be  no  New 
England  convention  at  alH 

Everything  was  going  well 
wrih  New  England  until  their 
place  for  the  hamfest  (in 
Swampsoott)  burned  down  a 
few  weeks  before  the  show  sev- 
eral years  ago.  They  tried  hold* 
ing  it  in  Boston,  but  that  was  not 
popular.  Parking  was  expensive 
and  cars  are  often  stolen  or  van- 
dalized if  not  parked  off  the 
streets  in  Boston. 

They  tried  Cape  Cod,  but  that 
was  too  far  away  and  atten- 
dance was  low.  The  site  at  Box- 
bo  ro  turned  out  to  be  a  good 
one,  but  by  the  time  that  had 
been  found,  another  group  in 
Hartford  had  started  putting  on 
shows  there  and  there  was  a 
good  deal  of  pifsh  and  shove. 
They  settled  down  to  alternatmg 
years.  Unfortunately,  Hartford 
did  not  have  the  right  kind  of 
area  for  a  good  hamfest.  The 
hotel  where  they  have  been 
showing  is  too  small,  with  little 
area  for  exhibitors. .  .and  an 
almost  impossible  situation  as 
far  as  setting  up  exhibits  is  con- 
cerned.  Parking  is  very  expen- 
sive, etc. 

The  Civic  Center  at  Hartford 
has  more  space,  but  it  is  far  too 
large  and  loo  expensive,  so 
there  has  been  a  tot  of  frustra^ 
tion  all  around.  Perhaps  the  col- 
lapse of  the  Hartford  convention 
wilf  enable  the  Boxtxtro  group  to 
get  into  a  regular  yearly  show. 
Our  hobby  needs  this. 

ARRL  SURVEY 

The  recent  ARRL  survey,  re- 


ported  In  OST,  showed  a  reader* 
ship  of  73  Magazine  of  141,000. 
Since  that  about  covers  the  ac^ 
live  amateur  population,  that's 
not  bad.  This  is  certainly  consis- 
tent, within  the  limits  of  their 
sampling  method,  with  the  re- 
sults 73  surveys  have  shown, 
which  indicated  that  about 
150,000  licensed  amateurs  were 
reading  73. 

ORLANDO 

Since  Vm  as  popular  as  a 
mongoose  In  a  cage  of  snakes 
at  an  ARRL  convention,  others 
of  the  73  staff  ran  our  booth  at 
this  event.  The  reports  are  that 
there  was  a  good  crowd,  though 
they  apparently  brought  very  lit- 
tle money,  Estimates  run  from 
2,000  to  5,000.  depending  on  the 
bias  of  the  reporter. 

Dannals  was  reported  to  have 
given  his  speech  on  how  great 
the  ham  satellite  communica- 
tions would  be  if  we  had  not  lost 
99%  of  our  satellite  channels 
ten  years  ago  at  Geneva.  I'm 
sorry  I  missed  that,  for  I  really 
did  enjoy  it  at  St.  Paul  some 
years  ago .  .  .  and  at  other  con- 
ventions. It  left  me  really  ener- 
vated. 

Baldwin  announced  his  ap- 
proaching retirement,  leaving 
members  to  wonder  who  will  be 
his  replacement.  Speculation  is 
that  the  top  job  will  probably  go 
Lee  Aurick.  known  around  HQ 
as  "Mr.  Nice  Guy."  Several 
directors  hinted  that  Dannals, 
too,  will  be  retired  soon,  with 
Mary  Lewis  being  mentioned  as 
the  possible  new  president. 


ANOTHER  WINNER 

Congratulations  to  Larry  Groppi  of  Elk  Grove  IL,  winner  of  a 
life  subscription  to  73  Magazine  at  the  March  14-15  Orlando 
Hamcation^ 


Another  topic  of  discussion 
was  some  of  the  recent  lawsuits 
brought  against  the  League.  Ap* 
parentfy  more  and  more  out- 
raged members  are  aware  that 
the  League  can  be  sued  in  their 
local  area  and  not  just  in  Con- 
necticut They  can  be  sued 
wherever  they  do  business. 
These  suits  are  being  won,  * , 
look  for  details  in  QST.  Go  on 
and  look. 

There  is  some  speculation  as 
to  whether  the  picture  of  direc- 
tors Metzgerand  Bergman,  both 
sound  asleep  during  the  board 
meeting,  will  be  published  in 
QST.  Metzger  got  in  when  Don 
Miller  was  suddenly  forced  to 
res  Eg  n  the  day  before  the  ballot 
count.  The  hams  in  Indiana  are 
really  upset  over  what  they  con- 
sider the  screwing  of  Miller.  . . 
and  do  not  seem  to  appreciate 
Metzger  getting  elected  in  spite 
of  their  vote  against  him. 

Just  in  case  I  am  unable  to 
come  up  wtth  anything  positive 
about  the  ARRL  in  June,  as 
promised,  I  do  have  a  firmly 
positive  thing  to  say  about  the 
League.  I  hope  this  will  shut  up 
those  pinheads  who  are  saying 
that  t  am  anti-League.  ARRL  ob- 
servers, who  are  privy  to  the  in* 
side  skinny,  assure  me  that 
there  are  now  two  good  gtiys  on 
the  board  of  directors.  Two  out 
of  16  is  fantastic  and  I  think  a 
round  of  huzzahs  is  In  order.  If 
this  sort  of  thing  keeps  up,  who 
knows  what  marvelous  things 
we  may  eventually  see. 

In  case  the  above  does  not 
completely  satisfy  the  League 
brainwashed,  Til  keep  reading 
my  mail,  asking  everyone  in  the 
industry,  and  in  general  making 
a  pest  of  myself  trying  to  come 
up  with  something  really  posi- 
tive for  June. .  .or  at  least  July. 
Keep  your  fingers  crossed. 

ARE  THINGS  GOOD? 

No,  not  really.  The  recent  QST 

editorials  bemoaning  their 
poverty  have  shaken  a  lot  of 
complacent  League  members. 
The  disappearance  of  a  growing 
number  of  previously  visible 
ham  dealers  has  not  gone  com- 
pletely unnoticed.  The  sudden 
demise  of  Ham  Horizons  was 
another  clear  indication.  The 
panic  dumping  of  ham  gear  at 
discount  rates  which  are  barely 
above  wholesale  prices  by  some 
ham  deafers  is  another  clear 
clue. 

Those  discount  prices  have 
been  raising  halt  throughout  the 
industry,    by   the  way.   The 
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IF  shift,  digital  display,  narrow-wide  filter  switch 


The  TS-530S  SSB/CW  transceiver  is 
designed  with  Kenwood's  latest,  most 
advanced  circuit  technology,  providing 
wide  dynamic  range,  high  sensitivityi 
very  sharp  Bclectivlty  mth  a  elect  able 
filters  and  IF  shift ,  built 4n  digital  display, 
speech  processor,  and  other  matures  for 
optimum,  yet  economlc&U  operation  on 
160  through  ID  meters. 

TS-SSOS  FEATURES: 

•  160-10  meter  coverage,  including  three 
new  baiads 

Transmits  and  receives  fLSB,  USB,  and 
CW)  on  all  Amateur  frequencies  between 
1.8  and  29.7  MHz,  including  the  new  10, 
18.  and  24  MHz  bands.  Receives  WW\'^ 
on  10  MHz. 

*  Dullt'ln  digital  display 

Large,  six-digit,  fluorescent -tube  display 
shows  actual  receive  and  transmit  fre- 
quencies on  all  modes.  Backed  up  by 
analog  subdiaL 

-IF  shift 

Moves  IF  passband  around  received 
signal  and  away  from  interfering  signals 
and  sideband  splatter. 


'  Narrow/ wide  filter  combinations 
Any  one  or  two  of  three  optional  fillers 
. .  .  YK  88SN  {\.8  kHz)  SSB,  YK  88C 
(500  Hz)  CW.  YK-88CN  (270  Hz)  CW .  .  . 
may  be  installed  for  selecllng  (with  "N-W* 
switch)  wide  and  narrow  bandwidths  on 
CW  and/or  SSB, 

'■  Wide  receiver  dynamic  range 
Greater  irnmunitv  tcj  strong-signal  over- 
load,  wilh  MOSFET  HF  Hmpliner  operating 
at  low  level  for  improved  iMD  charade r- 
istics.  Junction  FETs  in  balanced  mixer 
with  low  noise  Hgure.  and  dual  resonator 
for  each  band. 

*  Built-in  speech  procesMxr 

Combines  an  audio  compression  amplifier 
with  change  of  ALC  .Ume  constant  for 
extra  audio  punch  and  increased  average 

SSB  output  power,  with  suppressed 
sideband  splatter 

*  Two  6146B'&  in  0iial 

Runs  220  W  PEP/ 180  W  DC  input  on 
alt  bands. 

«  Advanced  single -conversion  PLL  system 

Improved  overall  stability  and  improved 
transmit  and  receive  spurious 
characterisdcs. 


Matching  accessaries  for  fijeed-statioa  op^raCioa: 


•  SP-230  external  speaker        * 
with  selectable  audio  filters 

•  VFO-240  remote  VFO  * 
Other  accessories  not  shown: 

•  VlXhaao  remote  digital 
VFO  with  20-Hz  steps.  Ove      * 
memories*  digital  display 

•  TL-922A  linear  amplifier 

•  SM-220  Stadon  Moniior 

•  KB-1  deluxe  VFO  knob  * 

•  PC  I  phone  patch 

•  HS-5  and  HS-4  headphones 


AT-230  antenna  tuner/ 
SWR  and  power  meter 
MC'50  desk  mlcTophone 

HC-10  digital  world  clock 
YK^SC  6oo  Hz)  and 
YK-88CN  1270  Hz]  CW 
niters  and  YK-88SN  (LS 
kHz!  SSB  narrow  filter 
MC-30S  and  MC^35S 
noise-canceling  hand 
microphones 


Adjustable  noise -blanker  level 

Pulse-t>T>e  (such  a~  i^niUon)  noise  Is 
eliminated  by  built-in  noise  blanker,  with 
front-panel  threshold  level  control. 

•  HF  attenuator 

The  20-dB  HF  eUtcnuator  may  be  switched 
in  for  rejecting  IMD  from  extremely 
strong  signals. 

•  Optional  VFOa  for  flexibility 

VFO-240  allows  split-frequency  operation 
and  other  applicaUons.  VFO-230  digital 
VFO  operates  in  20-1^  steps  and  includes 
five  memories  and  a  d^tai  display. 

-RIT/XIT 

Front-panel  RIT  (receiver  Incremental 
tuning)  shifts  only  the  receiver  frequency, 
for  tuning  tn  staUons  slightly  off  fre- 
quency, XiT  (transmitter  incremental 
tuning  shifts  only  the  transmitter  fre- 
qtiency,  for  calling  a  DX  station  listening 
off  frequency. 

More  information  on  the  TS-530S  is 
available  from  all  authorized  dealers  of 
Trio-KeiiwDod  Communications,  Inc.. 
nil  West  Walnut  Street.  Compton. 
Caliromla  90220. 
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manufacturers  swear  that  they 
are  not  shipping  much  gear  to 
these  discounters,  so  there  Is  no 
way  In  the  world  for  them  to  fiM 
orders  once  their  past  stock  is 
out.  Galls  to  some  of  them  have 
shown  clearly  that  they  do  not 
have  the  equipment  to  ship,  so 
atl  they  are  doing,  really,  is  keep- 
ing anyone  from  selling  equip- 
ment. We  hams,  being  dedicat- 
ed skinflints,  would  rather  die 
than  spend  an  extra  buck  for  a 
rig,  even  If  we  have  to  wait  until 
hell  freezes  over  to  get  It, 

It  appears  that  the  importers 
of  ham  gear  have  responded  to 
this  situation  by  diverting  much 
of  their  normal  supply  to  take 
care  of  the  increased  need  in 
Japan,  where  amateur  radio  is 
growing  far  more  rapidly  than  it 
is  here.  Indeed,  Japan  has  over 
twice  as  many  active  hams  as 
we  have  right  now  and  they  are 
stepping  up  their  push  for  new 
hams.  Their  leading  ham  maga* 
zine  had  over  40  pages  of  pic- 
tures of  ham  club  activities  last 


month, . .  while  I  have  yet  to  get 
one  single  such  picture  for  73, 

despite  editorials  asking  for 
them.  I  guess  our  clubs  are  pret* 
ty  much  dead  . .  .particularly  in 
cofTiparison  with  the  Japanese. 

73  has  had  to  thin  down  to 
cope  with  the  drop  in  equipment 
sales.  To  keep  a  magazine 
viable,  you  have  to  run  about 
40%  advertising.  Ham  Horizons 
got  down  Into  the  20s... the 
kiss  of  death.  CQ  ran  in  the  30s 
last  year,  causing  much  concern 
in  the  field.  HR  was  also  in  the 
30s.  .  ,low  30s. .  .another  di- 
saster was  possible.  Publishers 
watch  things  iike  that  with  an 
eagle  eye. 

Rather  than  sit  back  passive- 
ly^  I  have  some  ideas  which 
could  revitalize  amateur  radio. 
Those  of  you  who  were  around 
ten  years  ago  can  testify  as  to 
the  results  of  my  push  for  FM 
and  repeaters. .  .with  no  help 
whatever  from  any  of  the  other 
magazines*  *  »and  vigorous  op- 


position from  the  ARRL.  Despite 
that,  FM  went  from  the  private 
province  of  perhaps  2,000  hams 
to  the  single  most  active  aspect 
of  the  hobby.  It  can  be  done 
again. 

Though  my  initial  approaches 
to  Radio  Shack  were  rebuffed,  I 
have  by  no  means  given  up  with 
them.  Never  Say  Die,  remem- 
ber? I  am  going  to  keep  after 
them  until  they  at  least  give  my 
idea  a  test  and  prove  it  won't 
work.  I'm  going  to  see  what  I  can 
do  with  Heath  and  their  50  + 
stores. ,  ,ali  of  the  ham  deaters 
in  the  country, ,  .and  so  on. 
Once  we  have  our  new  73  train- 
ing series  ready,  HI  t>e  pushing 
every  ciub  I  can  find  as  hard  as  I 
can  to  get  hopping  to  get  ama- 
teur radio  back  into  a  strong 
growth  mode.  In  case  you  don't 
know  it,  we  lost  over  50%  of  the 
people  we  tried  to  get  into  ama- 
teur radio  through  inferior 
teaching  materials. 

Continued  on  page  99 


Well ...  I  Can  Dream,  Can't 


by  Bandel  Linn  K4PP 


1 


"The  meeting  will  be  in  Vegas— wives  excluded— and  the  all-expense  cost, 
including  air  fare,  Is  just  five  dollars  and  seventeen  cents. , ," 
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The  Latest  State  of  the  Art  in  2  Meter  Mobile 
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5  Memories/Priority/ 
Scan/Squelch  on  SSB^ 

FM  Ease* 

Q  Five  memories  +  2  VFO'S  *  siore  your  favorite 
repeaters, 

D  Priority  chaimel  -  check  youi  most  impoitant 
frequency  automatically, 

Q  Programmable  offsets  *  for  odd  repeater  splils. 

D  5  KHz  or  1  KHz  tuning. 

SSB/CW  (Zkinvenience. 

o  Squelch  on  SSB  -  silendy  scan  for  signals. 

Q  2  VFO's  with  equalizing  capability  -  mark  yon  signal 
frequr        with  the  touch  of  a  button, 

o  RIT  -  reodver  inoremaiLal  luning* 

o  1  KHz  or  100  Hz  tuning. 

D  CW  sidetone. 

Q  AGC  -  selectable  slow  or  fast  in  SSB  and  OV^ 

D  NB  '  Noise  blanker  -  supprt  pulse  type  noises  on 
SSB/CW. 


Full  Capability  Saiiini..E^ 

°  Scan  the  whole  band/scan  between  VF< 
memories  and  \TO's. 

Q  Automadc  stop  and  automatic  resume  scan  af t<T 
canitr  diop  or  predetermined  adjustable  dela\v 

Q  .Adjustable  stan  rate. 

a  1 5  kHz  or  5  KHz  FM  scanning  steps, 

a  Stop  on  busy  or  empty  chaimels. 

ICOM  Performance. 

o  143.8  to  1 48. 199.9  MHz  coverage. 
o  Remote  tuning  from  optional  HM  10  miaophone. 
Q  Digital  frequency  display  -  significant  digits  nnK\ 
a  Hi/low  power  switdi. 
D  LED  indicators  -  RECV/SEND/PRIO/DUP 
a  L-ED  bar  meter. 

o  Provision  for  retentton  of  memory  wti h  notional 
NiCd  battery  system, 

P  Touch  Tone -S  with  opuonal  HM8  miaophone, 
o  Compact  size -6  11/16W^2  l/2Hx8  5/80, 


CD 


ICOM 


2112  lieSfii  Awoue  N.E..  Belleviie,  W- 
3JJ1  Tdwerwood  Dr.,  StjJte  307.  Oilas  TX  75234 
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Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder /decoder  field  today.  All  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ± .  1  Hz  over  all  temper- 
ature extremes.  Multiple  tone  frequency  operation  is  a  snap 
since  the  dip  switch  may  be  remoled.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  test  tones, 
touch-tones  and  burst-tones. 
And,  of  course,  there's  no 

need  to  mention  our  |  ^^  ^     i^,        TS-32 

1  day  delivery  and 
1  year  warranty. 


TS-32  Encoder-Decoder 

•Size:  L25"x2.0'^x  .40" 

•  High -pass  tone  filter  included  that  may  be  muted 

•  Meets  all  new  RS-220-A  specifications 

•  Available  in  all  32  ElA  standard  CTCSS  tones 

SS-32  Encoder 

•Size:  .9"  x  1.3' x  .40" 

•  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 

67.0  XZ 

91.5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97.4  ZB 

127.3  3 A 

167.9  6Z 

77.0  XB 

HXJ.O   !Z 

131.8  3B 

173.8  6A 

79.7  SP 

103.5   lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB       1 

141,3  4  A 

186.2  7Z 

85.4  YA 

ilO.9  2Z 

146.2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

Frequency  accuracy,  +.1  Hz  maximum  -40''Cto  H-85''C 
Frequencies  to  250  Hz  available  on  special  order 
Continuous  tone 


Group  B 

TEST- TONES: 
600 
1000 
1500 
2175 
2805 

TOUCH-TONES: 

697      1209 
770      1336 
852      1477 
941       1633 

BURST-TONES: 
1600    1850    2150    2400 
1650    1900    2200    2450 
1700     1950    2250    2500 
1750    2000    2300    2550 
1800    2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40X  to  +  85°C 

•  Tone  length  approximately  300ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS-32  $59.95,  SS^32  $29,95 


COMMUNICAWNS  SPECIAUSTS 

426  West  Tail  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 
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lames  N.  Barrie  VE4FK 
51  Alexander  Avenue 
Pinawa,  Manitoba 
Canada  ROE  1L0 


Repeater  at  102,000  Feet! 

Canadian  hams  go  up;  up^  and  away 


Seventy  miles  north  of 
Winnipeg,  on  the  west- 
ern shore  of  Lake  Winnipeg 
in  Central  Canada,  lies  the 
small  fishing  village  of 
Gimli.  The  town's  main 
claim  to  fame  is  in  being  the 
oldest  existing  Icelandic 
community  in  Canada. 

Cimli  Air  Force  Station, 
now  an  industrial  park,  was 
for  years  a  pilot  training 
school,  and  for  a  short  time 
was  home  for  many  World 
War  11  pilots  and,  later,  for 
pilot  trainees  from  NATO 
countries. 

During  the  spring  of 
1979,  the  Space  Research 
Facilities  Branch  of  the  Na- 


tional Research  Council 
[the  Canadian  equivalent  of 
NASA)  reopened  the  deacti- 
vated airport  as  a  launching 
base  for  high  altitude  scien- 
tific balloons,  its  two  long 
runways  making  it  an  ideal 
site. 

The  initial  launches  were 
partly  to  train  launch  crews 
and  partly  to  investigate 
any  effects  on  launch  pro- 
cedures due  to  the  proxim- 
ity of  a  large  body  of  water. 
Later,  high-altitude  bal- 
loons launched  from  this 
site  would  carry  various 
scientific  experiments  into 
the  lower  stratosphere, 
these    balloons    being    de- 


signed to  cruise  at  100,000 
to  1 50,000  feet,  or  20  to  30 
miles. 

At  this  time,  Larry  Toms 
VE4VX  and  his  brother  Max 
worked  as  instrumentation 
technologists  with  the  con- 
tractor operating  the  launch 
facility  for  NRC.  The  possi- 
bility of  an  amateur  radio 
experiment  hitching  a  ride 
on  one  of  the  training 
flights  occurred  to  Larry 
and  Max,  and  enquiries 
were  made  through  NRC  of- 
ficial channels.  Hopes  were 
not  high  as  no  firm  plans  of 
what  the  experiment  con- 
figuration might  be  had 
been  formulated,  and  there- 


fore no  formal  proposal 
could  be  made.  Only  a  re- 
quest was  made  that  a 
2-meter  repeater,  the  design 
of  which  would  evolve  as 
construction  proceeded, 
was  to  be  flown. 

On  June  21st  the  crunch- 
er came!  Yes,  permission 
was  granted  to  fly  an  ama- 
teur radio  experiment  on 
balloon  flight  number 
7907B  scheduled  for  launch 
on  or  after  July  18th!  Only 
26  days  to  go  and  only  a 
vague  concept  of  what  the 
experiment  would  be  —  no 
hardware,  no  money,  no 
work  force,  .  .  I 

Much  thought  and  head- 


Balloon  being  inflated.  Radio  package  can  be  seen  hanging  from  the  truck  on  the  extreme  left 
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Weight: 
Repeater 


Link: 


Beacon: 


Power  Supplies: 

Total  Current  Drain: 
Command  Signals: 


Flight  Payioad  Specifications 


250  ib. 

Transmitter  Power:  1  Watt 

Frequency:  147.33  MHz 

Modulation:  FM,  3,5^Hz  devfation 

Antenna:  Modified  ground  plane 

Mode:  Simplex/duplex,  commandable 

Transmitter  Power:  1  Watt 

Frequency:  144.33  MHz 

Modulation:  FM,  3.5-kHz  deviation 

Antenna:  Modified  ground  plane 

Transmitter  Power:  60  milliwatts 

Frequency:  432  MHz 

Mode:  CW 

Antenna:  Turnstile 

+ 16  V  dc,  35  Ampere/hour 

+ 15  V  dc,  1  Ampere/hour 

1  Ampere/hour 

+  24-volt  pulse,  SO-ms  duration 


scratching  followed,  during 
which  time  the  matter  was 
chatted  up  on  the  air  with 
anyone  who  would  listen. 
Ron   Nurnberg  VE4KA  be- 
came interested  and,  after 
some  discussion,  it  was  de- 
cided that  a  ''simplex"  re- 
peater would  be  flown.  Al- 
though the  title  "simplex  re- 
peater" seemed  incredible 
to    some    amateurs    who 
heard  last-minute  publicity 
announcements  some  time 
fater,  the  concept  was  fairly 
straightforward.    Two    re- 
peaters would  be  construct- 
ed   back-to-back.    One 
would    accept    input    on 
144.33    MHz    from    the 
ground  control  station  and 
retransmit  on  147.33  MHz. 
The  other  would  accept  in- 
put from  amateur  stations 
on  147,33  MHz  and  retrans- 
mit on   144,33  MHz.   This 
would    be    our    "simplex'' 
mode  using  a  common  sim- 
plex channel.  A  solid-state 
relay  system  would  ensure 
that  when  either  transmitter 
was  operating,  the  receiver 
of  the  opposite  parr  would 
be  muted.  Normal  duplex 
repeater    operations    on 
1 44.33/147 J3    or    147.33/ 
144.33  were  also  possible 
upon  command.  The  3-MHz 
spacing    was    selected    to 
give    protection    against 
desensing  of  the  unmuted 
receiver.    This    was    nec- 
essary as  it  would  not  be 


possible,  due  to  restricted 
space,  to  include  a  duplex- 
er  for  a  normal  2-meter  re- 
peater split 

The  word  started  to  get 
around  about  the  crazy 
things  being  planned  out  at 
Gimlif  Barry  Malowanchuk 
VE4MA  came  forward  with 
a  plan  to  include  a  low- 
power  432-MHz  beacon  in 
the  package.  As  an  L-band 
radar  reflector  was  mount- 
ed on  the  balloon,  it  was 
suggested  by  members  of 
the  group  that  ''balloon- 
bounce"  communications 
might  be  attempted.  The 
ideas  were  coming  forward, 
but  still  the  problems  of 
components  and  hardware 
remained.  The  slowly  grow- 
ing team  of  helpers  began 
to  chip  in  equipment  and 
bucks  where  they  could.  A 
massive  scrounging  spree 
for  expensive  or  hard~to-get 
items  was  directed  towards 
local  electronics  stores  and 
other  businesses.  Larry  and 
Max  reworked  two  Marconi 
DT-85  transceivers  for  use 
as  the  repeaters,  and  Ron 
VE4KA  set  to  work  on  the 
control  circuitry. 

Because  of  the  anticipat- 
ed current  drain,  power  was 
a  problem!  Numerous  sug- 
gestions were  made  ranging 
from  dry  cells  to  gel  bat- 
teries, but  due  to  the  high 


''Skyhook''  balloon  at  about  1000  feet,  just  after  lihoff. 


costs,  these  ideas  were  dis- 
carded in  favor  of  a  bank  of 
silver  cells  which  had  been 
formerly  used  for  rocket  ex- 
periments. Hugh  McKay 
VE4HC  was  given  the  some- 
what tedious  task  of  charg- 
ing and  discharging  the  bat- 
tery pack  to  a  very  strict 
program  to  ensure  that  the 
maximum  battery  life  would 
be  available  "come  the 
day/' 

Because  the  design  oper- 
ating  altitude   was    to    be 


about  100,000  feet,  the 
package  would  have  to  be 
insulated  against  the  ex- 
tremely low  temperatures 
and  sealed  against  the  rari- 
fied  atmosphere  as  none  of 
the  equipment  had  been 
originally  designed  to  oper- 
ate in  a  partial  vacuum. 
One  local  amateur  worked 
for  a  company  which  used 
explosion-proof  electrical 
junction  boxes.  These  were 
made  of  3/4"-thick  alumi- 
num alloy,  with  inside  di- 
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Ron  Vt4KA  working  on  the  repeater  package. 


m  en  si  on  s  approximately 
19"  X  12"  XI 2"  and  weigh' 
ing  an  incredible  95  pounds 
each!  Two  such  boxes  were 
diverted  to  the  project  and 
became  the  air-tight  equip- 
ment enclosures  we  need- 
ed. 

Thus,  most  of  the  equip- 
ment was  acquired  and  as- 
sembly of  the  flight  pack- 
age began  during  the  first 
week    of    July,    The    radio 


equipment  was  installed  in 
a  compartmented  alumi- 
num box  12"  X  17"  X  T 
with  two  receivers  in  one 
compartment  and  the  trans- 
mitters in  separate  com- 
partments. Connections  be- 
tween the  compartments 
was  via  feedthrough  capac- 
itors. Control  of  the  pack- 
age was  of  paramount  con- 
cern. No  control  equip- 
ment, either  digital  or  tone, 


was  readily  available.  How- 
ever, on  each  high-altitude 
experimental  balloon,  sev- 
eral command  functions 
are  required,  such  as  to 
open  a  helium  valve  to 
cause  the  balloon  to  de- 
scend or  to  dump  ballast  to 
cause  it  to  ascend.  Com- 
mand functions  for  on- 
board experiments  also  are 
provided.  A  Command  In- 
strument  Package   [CIP]  is 
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Fig.  1.  Flight  package. 


flown  for  this  purpose.  A 
system  had  to  be  devised 
which  would  convert  the 
CIP  output  consisting  of  a 
+  24-vot  pulse  of  80ms 
duration  to  a  logic  level 
which  would  actuate  the 
specific  functions  of  our  ex- 
periment. Ron  VE4KA,  be- 
ing responsible  for  the  con- 
trol circuitry,  with  assis- 
tance from  Keith  Jonas 
VE4YA,  constructed  a  sys- 
tem of  optical  isolators  and 
digital  latches  which  ef- 
fected the  required  com- 
mand sequences.  In  addi- 
tion, op  amps  and  digitally- 
actuated  relays  were  used 
in  the  repeater  when  oper- 
ating in  the  duplex  mode. 
Failing  to  manufacture  a 
suitable  bipolar  supply  to 
operate  from  the  battery 
pack,  we  were  forced  to  re- 
ly on  Radio  Shack  D-cells 
hastily  wired  together  to 
provide  the  ±15  volts  re- 
quired for  these  op  amps. 
This  proved  to  be  the 
Achilles  heel  of  the  whole 
operation!  Fig.  1  shows  a 
block  diagram  of  the  re- 
peaters and  command  sys- 
tem. 

During  the  later  part  of 

the  assembly  period.  Bill 
Bowman  VE4AF0  had  been 
busy  assisting  with  assem- 
yy  of  the  equipment,  help- 
ing to  prepare  the  deacti- 
vated airport  control  tower 
for  use  as  the  ground  sta- 
tion, building  antennas  for 
HF  communications,  and 
running  errands  for  the  con- 
structors. He  also  managed 
to  spend  some  time  on  the 
local  2-meter  repeaters  ad- 
vertising the  Cimli  activity, 
arranging  for  the  loan  of 
equipment,  and  recruiting 
help  where  he  could  find  it, 
I  was  recruited  at  this 
time  and  did  some  publicity 
work  on  20  meters  and  on 
the  various  75-meter  nets  in 
the  adjoining  states  and 
provinces.  This  I  found  a  lit- 
tle frustrating.  After  accept- 
ing the  information  I  had  to 
offer,  sometimes  a  little 
skeptically,  most  people 
would  ask  for  a  launch  date 
and  time.  This  t  was  not 
able  to  give!  The  problem 
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was  that  this  balloon  would 
be  a  real  monster!  It  would 
have  an  inflated  volume  of 
1.5  million  cubic  feet,  and 
the  combined  length  of  the 
balloon,  pay  toad,  and  flight 
train,  consisting  of  the  lad- 
der structure  and  collapsed 
parachute,  would  be  600 
feet,  (t  was  therefore  neces- 
sary that,  at  launch  time, 
there  be  no  more  than  a 
5-mph  wind  velocity  differ- 
ence between  ground  level 
and  400  feet,  or  else  the  bal- 
loon could  be  damaged. 
Thus  the  launch  date  and 
time  were  highly  dependent 
on  local  weather  condi- 
tions. Regarding  the  size  of 
the  balloon/package  com- 
bination, one  of  the  group 
described  it  as  ''like  flying  a 
large  condominium  to  a 
height  of  22  miles/' 

During  the  later  stages  of 
the  airborne  package  con- 
struction, the  ground  sta- 
tion was  being  prepared. 
Most  of  this  equipment  was 
obtained  on  loan  from  vari- 
ous amateur  and  business 
sources,  while  some  spe- 
cialized equipment  was  ob- 
tained from  NRC,  Dick 
McGuire  VE4HK  ran  a  cou- 
rier service  between  Winni- 
peg and  Gimli!  He  delivered 
purchased  and  scrounged 
equipment  to  the  construc- 
tion team.  The  ground 
2-meter  transceiver  was  an 
I  com  280  driving  a  KLM 
70-Watt  linear  amplifier. 
The  main  tracking  antenna, 
a  4-  X  6-elementyagi  array, 
was  jointly  constructed  by 
Vic  Grant  VE4VG  and  Joe 
DeLaronde.  It  was  mounted 
on  an  Andrew  pedestal  for 
manual  control  of  azimuth 
and  elevation.  Also  mount- 
ed on  the  pedestal  was  a 
remote  receiver  age  meter 
to  assist  the  antenna  opera- 
tor in  tracking  the  balloon. 
Fig,  2  is  a  block  diagram  of 
the  ground  station  equip- 
ment used. 

The  Federal  Department 
of  Communications  had 
been  kept  informed  of  our 
plans  at  all  times  and  had 
approved  the  call  VE4NRC 
for  use  during  the  flight,  the 


The  repeater  package  with  two  receivers  in  the  left-hand  compartment  and  the  transmitters 
in  two  separate  compartments  on  the  right 


sponsor  being  Kathy  Toms 
VE4YI.  Sponsorship  wa& 
later  transferred  to  VE4KA 
in  order  that  Advanced 
class  privileges  would  be 
available. 

At  last  the  day  came, 
after  many  days  of  payload 
checks,  weather  briefings, 
false  alarms,  and  final  prep- 
aration of  the  ground  sta- 
tion. At  0012Z  on  luly  27, 
1979,  the  balloon  was 
launched,  not  looking  like  a 


conventional  hot-air  bal- 
loon, round  and  graceful,  as 
I  for  one  expected,  but 
more  like  a  sad  sausage  skin 
which  someone  had  forgot- 
ten to  fill!  At  first,  as  I 
watched  from  the  balcony 
of  the  control  tower  along 
with  dozens  of  local  ama- 
teurs who  had  heard  that 
the  launch  was  imminent, 
the  balloon  went  straight 
up,  then  it  drifted  off  to  the 
southeast  over  Lake  Winni- 
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peg.  It  appeared  to  hang 
motionless  over  the  south- 
ern end  of  the  lake  for  sev- 
eral hours.  Later,  under  the 
influence  of  upper  winds 
and  the  Earth's  rotation,  it 
would  travel  westward 
across  Manitoba  and  into 
Saskatchewan. 

Amateur  operations  com- 
menced at  002 5Z,  thirteen 
minutes  after  lift-off  when 
the  balloon  was  at  about 
1 5,000  feet,  the  first  contact 
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Fig.  2.  Ground  station. 
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Balloon  package  prepared  for  flight 


being  VE4BE  at  0027Z.  Bilf 
VE4AFO  was  in  his  element 

feeling  like  a  DX operator  in 
a  pi  leu  p!  Alas,  it  did  not 
take  long  for  the  amateur 

community  to  find  the 
ground  control  input  fre- 
quency, but  this  was  being 
monitored  and  no  station 
attempting  contact  on  the 
control  frequency  was  ac- 
knowledged. We  had  little 


to  fear!  With  2000  Watts 
ERP  from  the  base  station 

through  its  antenna  system, 
we  couid  certainly  "cap- 
ture" the  flight  uplink  re- 
ceiver! Although  some  in- 
terference  continued,  a 
great  many  contacts  were 
made  until  the  experiment 
was  temporarily  shut  down 
at  0830Z. 

There  were  a  few  amus- 


ing contacts.  While  I  was 
putting  out  the  word  on  75 
meters,  I  ran  into  two  ama- 
teurs in  Minnesota  and  1 
broke  into  their  QSO  to  tell 
them  what  was  taking 
place.  A  few  minutes  later  I 
heard  them  make  contact 
with  the  control  station, 
and  a  short  time  later,  again 
on  75  meters,  I  heard  the 
following: 


"How  high  did  that  guy 
say  the  balloon  was?" 

"'102,000  feet,  but  no  one 
fn  his  right  mind  would  put 
a  repeater  on  a  free  bal- 
loon. It  must  be  tethered/' 

Short  pause. 

"Where  the  devil  would 
they  get  a  rope  20  miles 


if 


Hugh  VE4HC  Br}d  the  432~MHz  monitors. 


Long  pause! 

My  favorite  story  is  the 
one  about  the  amateur  in 

northern  Nebraska  who  was 
called  by  nature  in  the  early 
hours  of  the  morning.  No- 
ticing that  the  scanner  on 
his  handie-talkie  by  his  bed- 
side was  stuck  on  one  fre- 
quency, he  took  it  with  him. 
Perhaps  to  this  day  he 
doesn't  believe  that  he 
spoke  to  an  operator  500 
miles  away  on  147.33  sim- 
plex, with  a  1-Watt  handie- 
talkie  with  a  rubber  ducky 
antenna  while  sitting  on  his 
own  John! 

Many  similar  tales  made 
our  30^hour  day  more  bear- 
able! 

The  experiment  was 
turned  on  again  at  1010Z, 
but  insufficient  power  re- 
mained in  the  ±15-vott 
power  supply  to  operate 
the  repeater  in  the  simplex 
mode.  The  147,33-MHz 
transmitter  was  command- 
ed on  continuously  and  suc- 
cessful operation  contin- 
ued in  the  144.33/1 47,33  du- 
plex mode  until  termination 
at  1529Z.  During  the  15- 
hour,  17-minute  flight  over 
500  contacts  were  made  in 
5  states  and  3  provinces. 
From  calculations  and  a 
Fresnel  plot,  the  theoretical 
radio  range  from  102,000 
feet  was  451  6  miles-  Infor- 
mation provided  by  the 
NRC  weather  service  indi- 
cated that  there  were  no 
significant  inversions  dur- 
ing the  period  of  the  flight- 
Analysis  of  the  actual  con- 
tacts made  indicates  that 
the  actual  radio  range  was 
indeed  very  close  to  the 
theoretical. 

It  was  also  noted  that  dif- 
ferences in  polarization  at 
ground  stations,  e.g.,  verti- 


16     73  Magazine  •  Jyne,  1981 


cal,  horizontal,  or  circular, 
had  no  apparent  effect  on 
the  received  signal  strength. 
A  drop  in  signal  strength 
of  about  30  dB  occurred  ap- 
proximately every  74  min- 
utes The  regularity  of  this 
phenomenon  leads  us  to 
suspect  that  balloon  rota- 
tion resulted  in  eclipsing  of 
the  flight  antenna  system. 
Rotation  was  confirmed  by 
telescopic  sightings. 

The  432'MHz  beacon  ex- 
periment was  not  success- 
ful as  the  unit  was  inad- 
vertently turned  off  by  the 
balloon  command  officer 
and  it  was  only  just  before 
termination  that,  when  sup- 
posedly switching  it  off,  it 
was  in  fact  switched  on, 
and  we  could  hear  the  sig- 
nal clearly  from  almost  400 
miles  away.  No  reception 
reports  were  received. 

The  flight  was  terminat- 
ed near  Broadview,  Sa- 
skatchewan, and  a  search 
team  quickly  located  and 
recovered  the  amateur 
package  which  was  safely 
returned,  undamaged,  to 
Cimli  the  next  day. 

As  a  result  of  this  flight 
and  the  professional  atti- 
tude of  the  amateur  frater- 
nity, amateurs  in  general, 
and  the  recently  formed  Ca- 
nadian Amateur  Radio  Re- 
search Club  (CARRC)  in  par- 
ticular, have  gained  a  mea- 
sure of  credibility  and  rec- 
ognition  from  the  scientific 
and  industrial  communi- 
ties. 

At  present,  members 
from  the  Greater  Winnipeg 
area,  together  with  an 
Ottawa  chapter,  are  work- 
ing on  a  flight  experiment 
expected  to  be  included  as 
a  passenger  on  a  balloon 
flight  during  the  summer  of 
1981.  The  design  of  the 
package  calls  for: 

1,  A  microprocessor 
which  will  act  as  the  control 
center  for  other  experi- 
ments on  board.  This  wiU 
demonstrate  that  program- 
ming and  execution  can  be 
controlled  from  the  ground. 
Commands  will  be  trans- 
mitted from  the  ground  to 


activate  various  functions 
of  the  experiment,  e.g.,  to 
turn  equipment  on  or  off, 
etc.  Command  verification 
and  analog  data  from  the 
experiment  (temperatures, 
supply  voltages,  etc.)  will 
be  transmitted  back  to  the 
ground  via  Pulse  Code 
Modulation  (PCM). 

The  data  transmissions 
will  be  decommutated  at 
the  ground  station  and  the 
data  will  be  analyzed  in 
real  time.  Magnetic  tape  re- 
cordings will  preserve  data 
for  further  analysis  at  a 
later  time. 

PCM  format:  1.5  kilobits 
per  second,  bi-phase  level; 
mainframe  length  — 20 
words;  word  length --9  bits 
(8  data  bits  +  1  bit);  sync 
word  length— 18  bits.  The 
PCM  will  be  transmitted  on 
an  FM  subcarrier,  frequen- 
cy modulated  on  the  main 
telemetry  down-link. 

2.  The  radio  experiments 
will  consist  of: 

(a)  a  2-meter  duplex 
repeater  with  input  on 
144.33  MHz  and  out- 
put on  14733  MHz. 

(b)  a  10-meter-to-2- 
meter  transponder. 
This  will  consist  of  a 
10-meter  SSB  input 
with  a  2-meter  FM 
output. 

(c)  a  UHF  beacon, 
tone  modulated. 

We  have  been  informed 
that,  as  we  would  be  pas- 
sengers  on  the  flight,  we 
must  keep  the  package 
weight  down  to  50  pounds 
and  the  size  down  to  1 
cubic  foot.  Ah,  well,  the  im- 
possible just  takes  a  little 
longer! 

ft  is  hoped  that  we  will  be 
able  to  publicize  the  next 
flight  rather  better  than  the 
last.  Our  publicity  man  will 
probably  send  information 
to  local  net  managers  in 
Canadian  provinces  and  the 
northern  United  States,  so 
perhaps  you  should  moni* 
tor  your  local  net  frequen- 
cies for  up-to-date  news  on 
the  progress  of  our  next 
venture.  The  results  of  the 
proposed  experiment  may 


The  Cimli  control  tower  The  4-  x  6-element  yagi  for  2 
meters  is  seen  to  the  right  and  the  432-MHz  beam  can  be 
seen  to  the  left. 


be  published  in  a  future  ar- 
ticle. Meanwhile,  any  fur- 
ther   information    is   avail- 


able from  CARRC,  Box  473, 
Pinawa,  Manitoba,  Canada 
ROE  ILO.B 


HUOSON    BAV 


HtLES 


Fig.  3.  Dotted  envelope  shows  the  theoretical  maximum 
coverage  throughout  the  flight 
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Digital  Control  for  the 

Ham  111  Rotor 

good-bye  manual  switching! 


Don  Inbody  WAOP&Q 
$413  Riggs 

Overland  Park  KS  66212 


Shortiv  after  I  installed 
my  newCDE  Ham  llT^ 
rotator,  I  decided  that  there 
just  had  to  be  a  more  corv 
venient  method  of  opera- 
tion. Being  basically  lazy,  I 
am  fundamentally  opposed 
to  the  manual  manipula- 
tion of  switches  required. 
(Press  brake  lever  and  hold, 
press  rotation  switch  and 
hold  until  antenna  is  at  de- 


sired heading,  release  rota- 
tion switch,  and  release 
brake  switch  a  few  seconds 
later.)  With  the  state-of-the- 
art  of  electronics,  I  knew 
that  there  should  be  a  bet- 
ter way. 

t  contemplated  the  mat- 
ter for  several  weeks  and 
even  sketched  out  a  few  de- 
signs on  paper.  Nothing  re- 
ally jelled  until  I  read  a  73 


Photo  A.  Front  view  of  the  digital  rotator  control.  Thumbwheel  switches  for  sefecting  the 
desired  heading  are  at  upper  leh,  LED  readouts  are  behind  a  red  plastic  filter  at  upper  right 
At  lower  left  are  three  push-buttons  for  ccw  and  cw  rotation  manually.  Discrete  LEDs 
above  each  push-button  indicate  the  status  of  the  control. 
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article  by  Randy  Kaeding 
K8TMK  (September,  1979). 
The  article  described  how 
he  developed  a  digital 
readout  for  the  CDE  AR- 
44^*^  rotator.  With  his  mod- 
ification, manual  manipula- 
tion of  switches  is  still  re- 
quired, but  he  showed  me 
how  to  produce  digital  in* 
formation  which  can  be 
used  to  control  rotator 
operation. 


I  can  operate  my  rotator 
by  selecting  the  desired 
heading  with  thumbwheel 
switches  and  momentarily 
pressing  one  of  two  push- 
buttons, depending  on 
whether  clockwise  or  coun- 
terclockwise rotation  Is 
desired.  1  can  go  back  to  op- 
erating while  the  antenna 
rotates  to  the  new  heading 
and  stops.  A  few  seconds 
later  the  brake  solenoid 
engages.  The  heading  is 
shown  by  a  three-digit  LED 
readout 


The  block  diagram  (Fig. 
1)  shows  the  general  opera- 
tion of  the  control.  A  volt- 
age which  varies  according 
to  the  antenna  heading  is 
produced  across  the  poten- 
tiometer in  the  rotator  as- 
sembly.   That    voltage    is 


translated  into  digital  infor- 
mation by  an  analogto-dig' 
ital  converter.  The  A/D  con- 
verter output  is  fed  to  de- 
coder/drivers and  LED  dis- 
plays. The  A/D  output  ts 
also  compared  with  the  set- 
tings of  thumbwheel  switch- 
es. When  the  values  agree, 
rotation  stops.  A  delay 
tinner  keeps  the  brake  re- 
leased for  a  few  seconds  to 
allow  the  antenna  to  coast 
to  a  full  stop. 

Fig.  2  shows  the  logic  cir- 
cuit U9  is  a  3 Vi -digit  ana- 
log-to-digital converter 
designed  for  voltmeter  ap- 
plications and  provides  a 
full-scale  reading  of  2.0 
volts.  A  voltage  divider  (R34 
and  R35)  furnishes  036 
volts  across  the  500-Ohm 
pot  in  the  rotator  assembly; 
thus,  at  complete  rotation, 
a  readout  of  360  is  provid- 
ed. Pins  20-23  provide  bina- 
ry-coded-decimal  (BCD) 
outputs  for  all  digits.  Pins 
16-19  are  digit-enable  lines. 
To  obtain  information 
needed  by  the  7485  com- 
parators tU3  and  U4X  the 
output  must  be  de^multi- 
plexed.  I  used  a  74175  [U7) 
and  a  7474  (U6).  As  ex- 
plained tater,  only  two  dig* 
its  are  used,  so  the  outputs 
of  pins  16  and  19  are  disre- 
garded. 

The  largest  number  to  be 
shown  in  the  hundreds  posi- 
tron is  3,  so  the  binary  4  and 
8  outputs  are  ignored  for 
that  digit  The  BCD  outputs 
go  to  the  memory  chips  (U6 
and  U7)  which  are  clocked 
by  the  digit-enable  lines.  U6 
and  U7  require  positive- 
going  pulses  for  clocking, 
so  the  outputs  of  pins  17 
and  18  must  be  inverted.  I 
tried  various  types  of  in- 
verters, but  I  could  get  de- 
pendable clocking  only  by 
using  a  7414,  a  hex  Schmitt 
trigger.  The  Schmitt  trigger 
has  a  very  quick  snap  ac- 
tion, responds  with  less 
variation  between  high  and 
tow  values,  and  is  fairly 
tolerant  of  noisy  signals. 

U6  and  U7  remember  the 
BCD  information  for  each 
digit  until  a  new  clock  pulse 


Photo  B.  Interior  view.  A  25.2-V  transformer  at  upper  left  provides  ac  for  rotator  operation. 
At  upper  rigtit  is  a  12.6-V  trans fornner  for  control  operation.  Connections  to  the  rotator  as- 
sembly are  made  on  the  terminal  strip  at  upper  left  After  the  photo  was  taken,  I  installed  a 
molex  connector  and  eliminated  the  terminal  strip.  The  ac  power  switch  and  thumbwheel 
switches  are  at  lower  left  The  s/x  fCs  mounted  on  a  separate  circuit  board  which  is  double- 
decked  over  the  main  board  are  the  de-multlptexers,  comparators,  and  inverters. 


is  provided  by  the  digit- 
enable  lines.  This  allows  the 
7485s  to  compare  the  val- 
ues being  shown  on  the 
readout  with  those  set  on 
the  thumbwheel  switches. 
When  the  values  agree,  pin 
6  of  U3  goes  high,  resets  the 
control  flip-flops,  and  starts 
the  brake-delay  timer- 
Antenna  rotation  is  ac- 
complished  by  three  set-re- 
set flip-flops  and  three  re- 
lays. There  is  one  each  for 
clockwise  and  counter- 
clockwise rotation  and  one 
for  operating  the  brake 
solenoid  For  example, 
when  counterclockwise  ro- 
tation is  desired,  momen- 
tarily  pressing  S5  drives  pin 
1  of  U11  high,  which  closes 
K1,  an  SPST  relay,  and  pro- 
vides 25.2  V  ac  to  the  brake 
solenoid. 

At  the  same  time,  pin  10 
of  U10  goes  high,  which 
closes  K2  and  provides  25.2 
V  to  the  ccw  winding  in  the 
rotator  motor. 

When  the  desired  head- 


ing is  reached,  pin  6  of  U3 
goes  high  and  resets  the 
ccw  flrp*flop,  which  re- 
leases K2  and  stops  rota- 
tion. Also,  the  delay  timer  is 
triggered.  About  three  sec- 
onds later,  the  stop  flip-flop 
is  reset  and  K1  is  released, 
allowing  the  brake  to  en- 
gage. Operation  for  clock- 
wise rotation  is  the  same, 
using  S4. 

S3  provides  a  manual 
method  of  stopping  rota- 
tion before  the  desired  set- 
ting is  reached.  [This  is  also 
useful  if  you  press  ccw 
when  you  mean  to  press 
cw!)  LEDs  [D4  and  D5)  light 
when  the  antenna  is  turn- 


ing. Another  LED  (D6)  lights 
when  the  brake  solenoid  is 
energized  (brake  released). 
These  are  not  really  neces- 
sary, but  they  give  a  visual 
indication  of  action  and  im- 
press the  tourists. 

To  get  more  dependable 
triggering,  I  routed  the  out- 
put of  U3  through  two  in- 
verters of  U8.  This  may  not 
be  necessary,  but  the  in- 
verters were  available  and 
they  do  provide  a  very 
clean,  fast  trigger  pulse.  D7 
blocks  the  +5-V  dc  supply 
from  the  output  of  the  in- 
verter when  the  stop  button 
is  pressed. 

Brake   delay    is   accom- 
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Fig.  7.  >Vutomaf  JC  rotator  control  block  diagram. 
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Photo  C  The  double^ecked  board  has  been  rotated  away  to  show  layout  of  the  main 
board.  The  displays  and  drivers  are  mounted  on  the  board  at  upper  left  Thumbwheel 
switches  are  at  upper  right  The  AID  converter  is  the  large  chip  at  leh  center.  Motor  control 
and  brake  relays  are  at  right  center.  The  tops  of  the  transformers  can  be  seen  near  the  bot- 
tom. At  the  left  is  a  separate  two-conductor  shielded  cable  for  the  sensor  circuit  At  left  cerh 
ter  is  the  main  rotator  cable.  These  have  been  replaced  by  a  nine-conductor  molex  cofh 
nector. 


plished  by  U12,  a  555  timer 
The  values  of  C5  and  R32 
shown  in  Fig.  3  hold  the 
brake  released  for  about 
three  seconds  after  the  mo- 
tor is  turned  off.  The  time 
can  be  altered  by  changing 
the  values  of  C5  and/or  R32 
to  provide  the  amount  of 
delay  needed  for  any  par- 
ticular installation.  The  de* 
lay  can  be  any  amount  from 
a  small  fraction  of  a  second 
to  several  minutes. 

The  trigger  input  of  a  555 
must  be  a  negative  pulse 
and  must  be  held  high  be- 
tween trigger! ngs.  The  high 
output  from  U3  is  inverted 
by  a  gate  on  U11.  (One  of 
the  inverters  on  U8  could 
have  been  used.)  The  timer 
is  held  high  by  R30  and  R31 
and  is  isolated  from  U11  by 
C4  When  pin  13  of  Ull 
goes  low,  a  pulse  crosses  C4 
and  starts  the  delay  timer. 
C6  in  the  U12  output  line 
(pin  3)  also  improves  trig- 
gering. 


The  external  components 
around  the  A/D  converter 

[U9)  were  chosen  according 
to  the  manufacturer's  appli- 
cation sheet.  R16  and  R17 
are  used  to  set  the  refer- 
ence voltage  at  +  2.0  V  dc. 
Other  components  estab- 
lish internal  operation  of 
the  chip. 

As  shown  on  the  sche- 
matic, the  rotator  control 
reads  out  only  the  hundreds 
and  tens  digits.  I  tried  sever- 
al ways  to  get  more  precise 
readings,  but  1  finally  gave 
up.  Because  of  the  method 
of  picking  up  the  sensing 
voltage,  a  long  rotator 
cable,  and  the  clocking 
times  of  U6  and  U7,  reliable 
action  in  the  units  digit  just 
wasn't  possible.  I  finally 
hard-wired  the  units  LED  to 
show  0.  Unless  your  anten- 
na is  much  sharper  than 
mine,  I  doubt  that  10  de- 
grees difference  between 
actual  and  indicated  head- 
ing will  be  noticeable.  If  you 


know  of  a  way  to  get  a  more 
precise  readout  please  let 
me  hear  from  you. 

I  got  the  control  working 
well  on  the  breadboard  us- 
ing a  500-Ohm  trim  pot  to 
simulate  the  pot  in  the 
rotator  assembly.  When  I 
connected  it  to  the  rotator, 
the  readout  was  totally  er- 
ratic. After  a  great  deal  of 
checking,  consultation, 
head  scratching  [and  may- 
be just  a  little  cussing),  I 
found  the  problem.  Instead 
of  0.36  V  dc  across  ter- 
minals 3  and  7  of  the  ro- 
tator, I  had  about  12  V  ac. 
Apparently,  an  ac  voltage 
was  being  induced  within 
the  approximately  100  feet 
of  rotator  cable.  I  tried 
several  types  of  filters  and 
chokes,  but  nothing 
worked.  A  separate  two- 
conductor  shielded  cable 
from  the  shack  to  the  rota- 
tor assembly  solved  that 
problem. 

Another  source  of  diffi- 


culty was  the  nature  of  the 
wiring  of  the  rotator  as- 
sembly. The  wiper  of  the  in- 
dicator pot  in  the  rotator  is 
connected  to  earth  ground. 
As  that  is  the  source  of 
voltage  for  U9,  all  control 
circuitry  must  be  insulated 
from  earth  ground.  Also,  as 
1  learned  the  hard  way, 
grounded  test  instruments 
cause  erratic  and  meaning- 
less readouts. 

1  used  PC  board  con- 
struction. Perfboard  or 
wire-wrap  should  work  just 
as  well.  There  are  three 
boards.  On  one  are  the 
power  supply,  the  flip-flops, 
the  relays,  and  the  A/D  con- 
verter with  its  associated 
components.  A  second 
board  holds  the  readouts 
and  drivers.  The  de-multi- 
plexers, Schmitt  trigger,  and 
comparators  are  on  a  third 
board,  which  is  double- 
decked  over  the  main 
board. 

The  whole  works  is 
mounted  in  a  Radio  Shack 
(#270-2691  cabinet,  includ- 
ing the  transformers.  The  fit 
is  pretty  tight,  but  it  does 
work,  and  it  looks  nice. 
Wood-grained  self-adhesive 
paper  was  used  to  cover  the 
bare  aluminum. 

The  thumbwheel  switch- 
es provide  BCD  output.  The 
7485  comparators  require 
BCD  complement,  so  the 
switch  outputs  must  be  in- 
verted.  As  only  the  1  and  2 
outputs  are  used  by  the 
hundreds  digit,  one  7405 
(U5)  provides  the  needed  6 
inverters. 

The  power  supply  as 
shown  in  Fig.  4  is  conven- 
tionaL  U13,  an  LM309K 
regulator,  is  mounted  on 
the  rear  of  the  cabinet  to 
dissipate  the  heat.  No  heat 
sink  is  needed  for  U14,  a 
7905  regulator,  which  pro- 
vides -5  Vdcfor  U9.  CIO 
and  C11  are  needed  to  pre- 
vent oscillation.  They 
should  be  installed  very 
near  the  output  terminals 
of  the  regulators, 

I  used  6-vott  relays  for 
motor  operation  and  a 
1 2-volt  relay  for  brake  oper- 


20     73  Magazine  «  June,  1961 


The  right  design  —  for  all  the  right 

reasons.  In  setting  forth  design  pa- 
rameters for  ARGOSX  Ten-Tec  engi- 
neers pursued  the  goal  of  giving 
amateurs  a  rig  with  the  right  features 
at  a  price  that  stops  the  amateur 
radio  price  spiral. 

The  result  is  a  unique  new  trans- 
ceiver with  selectable  power 
levels  (convertible  from  10 
watts  to  100  watts  at  the  flick 
of  a  switch),  a  rig  with  the 
right  bands  (80  through  10 
meters  including  the  new  30 
meter  band),  a  rig  with  the 
right  operational  features 
plus  the  right  options,  and 
the  right  price  for  today*s 
economy — just  $549. 
Low  power  or  high  power* 
ARGOSY  has  it.  Now  you 
can  enjoy  the  sport  and 
challenge  of  QRPp 
operating,    and, 
when  you  need  it, 
the  power  to  stand 
up  to  the  crowds  in 
QRM  and   poor 
band  conditions. 
Just  flip  a  switch  to 
move  from  true 
QRPp  power  with 
the  correct  bias 
voltages  to  a  full 
100  watt  input. 
New         analog 
readout  design. 
Fast,  easy,  reliable, 
and    efficient.    The 
modern  new 
readout  on  the 
ARGOSY  is  a 
mechanical  de- 
sign   that    in* 

standy  gives  you  all  significant  figures 
of  any  frequency  Right  down  to  five 
figures  t±  2  kHz).  The  band  switch 
indicates  the  first  two  figures  (MHz), 
the  linear  scale  with  lighted  red  bar- 
pointer  indicates  the  third  figure 
(hundreds)  and  the  tuning  knob  skirt 
gives  you  the  fourth  and  fifth  figures 
(tens  and  units).  Easy,  And  effi- 
cient—so battery  operation  is  easily 
achieved. 

The  right  receiver  features.  Sen- 
sitivity  of  0.3  juV  for  10  dB  S+N/N. 
Selectiuity:  the  standard  4-pole 
crystal  filter  has  2.5  kHz  bandwidth 
and  a  2.7:1  shape  factor  at  6/50  dB, 


Other  cw  and  ssb  filters  are  available 
as  options,  see  below,  l-f  frequency 
is  9  MHz,  i-f  rejection  60  dB.  Offset 
tuning  is  ±  3  kHz  with  a  detent  zero 
position  in  the  center.  Built-in  notch 
fitter  has  a  better  than  50  dB  rejec- 
tion notch,  tunable  from  200  Hz  to 
3.5  kHz.  An  optional  noise  blanker  of 

Here's  a  Concept 

You  Haven't  Seen 
In  Amateur  Radio 
For  A  Long  Time 


New  TEN-TEC  ^m®sw 


the  i-f  type  has  50  dB  blanking 
range.  Built-in  speaker  is  powered 
by  low-distortion  audio  (less  than  2% 
THD) 

The  right  transmitter  features.  Fre- 
quency coverage  from  80  through 
10  meters,  including  the  new  30  me- 
ter band,  in  nine  500  kHz  segments 
(four  segments  for  10  meters),  with 
approximately  40  kHz  VFO  overrun 
on  each  band  edge.  Convertible 
power:  100  or  10  watts  input  with 
100%  duty  cycle  for  up  to  20  min* 


utes  on  all  bands.  3-f unction  meter 

shows  forward  peak  power  on 
transmit,   SWR,   and   received 
signal  strength*  PTT  on  ssb,  full 
break-in  on  cw.  PIN  diode  an- 
tenna switch.  Built-in  cw  side  tone 
with  variable  pitch  and  volume.  ALC 
control  on  "high"  power  only  where 
needed,  with  LED  indicator. 
Automatic  normal  sideband 
selection  plus  reverse.  Nor- 
mal 12-14V  dc  operation 
plus  ac  operation  with  op- 
tional power  supply. 
The  right  styling,  the  right 
size.  Easy-to-use  controls, 
fast-action  push  buttons,  all 
located  on  raised  front 
panel  sections.  New  meter 
with  lighted,  easy- to-read 
scales.  Rigid  steel  chfissis, 
molded  front  panel  with 
matching  aluminum  top. 
bottom  and  back. 
Stainless  steel  tilt- 
up  bail.  And  it's 
only  4"  high  by 
9^"  wide  by  12" 
deep  (bail  not  ex- 
tended) to  go  any- 
where,   fit   any- 
where at  home,  in 
the  field,  car,  plane 
or  boat 

The  right  acces- 
sories— all  front- 
panel  switchable. 
Model  220  2.4  kHz 
8-pole  ssb  filter  $55; 
Model  218  1.8  kHz  8 
pole  ssb  filter 
$55;  Model 
217  500HZCW 
filter  $55; 
Mode]  219  250 
Hz  cw  filter  $55:  Model  224  Audio 
CW  filter  $34;  Model  223  Noise 
blanker  $34;  Model  226  internal  Ca- 
librator $39;  Model  1125  Dc  circuit 
breaker  $10;  Model  225  H7/230V 
ac  power  supply  $129;  Model  222 
mobile  mount,  $25;  Model  1 126  lin- 
ear switching  kit^  $15. 

Model  525  ARGOSY  $549. 

Make  the  right  choice.  ARGOSY— 
for  the  right  reasons  and  low  price. 
See  your  TEN-TEC  dealer  or  write. 


■  ■  ^^  ■■    S£¥LEi 
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Fig.  2.  Readout  and  hgic  schematic.  All  circuitry  must  be 
insulated  from  earth  ground. 


ation  because  they  were  on 
hand.  The  motor  relays  are 
not  especially  critical  as  the 
current  is  relatively  small. 
The  brake  relay  must  han- 
dle about  2  Amps  plus  the 
amount  required  by  the  mo- 
tor. Note  that  the  motor 
relay  contacts  are  in  series 
with  the  brake  relay  con- 
tacts. This  ensures  that  the 
motor  will  not  run  unless 
the  brake  Is  released. 

My  6-volt  relays  would 
not  operate  from  the  5-volt 
power  supply,  so  1  included 
D12,  a  fr^volt  zener,  ahead 
of  the  positive  regulator 
with  R35  in  series.  The 
power  supply  voltage 
ahead  of  the  positive  reg- 
ulator was  near  enough  to 
12  volts  to  operate  the 
brake  relay.  Different  re- 
lays will,  of  course,  have 
different  power  require- 
ments. 


Almost  any  general-pur- 
pose NPN  switching  transis- 
tors should  work  for  Q1-Q3. 
D1-D3  across  the  relay  coils 
help  prevent  voltage  spikes 
which  occur  when  the  coils 
are  switched  out. 

If  you  build  this  project, 
don't  forget  C7,  a  120-140- 
uF  un polarized  electrolytic 
capacitor.  It  is  necessary 
for  rotator  operation.  I  got 
mine  from  CDE. 

There  are  only  two  ad- 
justments to  make.  R16 
must  be  set  to  provide  2.0  V 
dc  at  pin  2  of  U9.  R34  is  ad- 
justed to  provide  a  360 
reading  at  full  rotation  of 
the  antenna  and  will  need 
to  be  readjusted  if  the  con- 
trol cable  length  is  changed. 

All  parts  used  in  the  con- 
trol are  readily  available. 
Except  for  the  motor  capac- 
itor, I  got  all  my  parts  from 
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F/g.  3.  Control  schematic.  All  circuitry  must  be  insulated 
from  earth  ground. 
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Fig.  4,  Power  supply  and  connections  to  rotator  assembly. 
All  circuitrY  must  be  insulated  from  earth  ground  except  po- 
tentiometer wiper  and  motor  in  the  rotator  assembly  and 
the  cabinet  ground  on  the  1 15-V  ac  line. 
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A  print  by  a  famous  American  space-age  artist  offers 
you  a  chance  to  help  launch  the  AM  SAT  sateliite. 


The  response  was  great.  A  few  months  ago 
JS&A  offered  a  limited  edrtion  print  by  Amer- 
ican artist  f<Aafk  RIckerson,  m  a  similar  style  to 
the  print  shown  above. 

THE  SUCCESS 

There  were  only  300  prints  avaffable. 
Although  we  expected  to  get  more  orders  than 
we  had  prints,  we  did  not  expect  the  several 
thousar^d  responses  we  eventually  received. 

THE  FAILURE 

Another  fanrK>us  program,  however,  was  no\ 
successful  A  satellite,  built  by  world  amateur 
radio  operators  in  1980  and  placed  on  a 
European  rocket,  crashed  into  the  ocean 
almost  immediately  after  take-off.  The  AMSAT 
satellite  and  the  rocket  were  lost,  along  with 
the  hopes  of  amateurs  who  had  worked  for 
years  building  their  satellite. 

The  JS&A  program  was  a  success.  But 
JS&A's  program  and  the  AMSAT  failure  have 
something  in  common-  a  great  opportunity  for 
the  public-  Let  us  explain. 

AMSAT  was  a  private  venture  based  strictly 
on  donations.  No  government  money  was 
used.  In  addition  to  the  thousands  of  man 
hours  contributed  by  amateurs  world-wide, 
there  was  a  total  of  $250,000  raised  to  buy 
materials. 

Why  do  amateurs  even  need  a  satellite? 
Amateurs  or  ham  radio  operators  (not  to  be 
confused  wtth  citfzen  band  operators)  are 
always  the  first  on  a  scene  Jn  a  major  disaster. 
During  the  Ifa/fan  earthquake,  for  example, 
amateurs  were  first  to  direct  relief  efforts. 

But  occasfonally  a  disturbance  in  the  iono- 
sphere wIN  interrupt  this  communication  and 
render  all  radio  communications  inoperative, 
as  was  the  case  in  the  Alaskan  earthquake. 
That's  only  one  of  the   many  reasons  for 


AMSAT— positive  communications  in  times  of 
emergencies  and  not  dependent  on  the 
ronosphere.  JS&A  thinks  the  venture  deserves 
the  support  of  alf  Amerfcans,  and  we  are 
providing  our  full  financial  and  creative  sup- 
port to  a  program  to  heip  raise  funds  to  build 
and  launch  a  new  AMSAT  sateNite. 

THE  PROGRAM 

JS&A  commissioned  Mark  Rickerson  to 
paint  "AMSAT' -a  painting  to  be  used  exclu- 
sively for  this  space  effort.  From  this  painting, 
JS&A  has  arranged  with  Rickerson  to  produce 
limited  edition  prints  signed  by  the  artist.  JS&A 
will  contribute  all  prints  and  the  full  costs  to 
produce  these  prints  to  the  program.  Only  the 
cost  to  run  the  advertisement  in  a  magazine 
will  be  covered  by  the  initial  proceeds. 

Each  print  has  a  26"  x  35"'  image  size  on  a 
34"  X  42"  piece  of  museum-quality  PH  bal- 
anced 1007o  rag  content  paper.  The  print  wfll 
be  shipped  in  a  welf- protected  circular  card- 
board double  container.  Your  contribution  of 
$300  will  also  entitle  you  to  a  handsome  certi- 
ficate suitable  for  framing  to  acknowledge  your 
active  participation  in  the  new  AMSAT  launch. 
A  certificate  of  authenticity  will  also  accom- 
pany the  print  shoufd  you  wish  to  sell  or  donate 
it  to  someone  jn  the  future. 

Each  color  of  this  muJti-'Colored  painting  wrfl 
be  faithfully  reproduced  m  a  special  collotype 
process  utilrzing  a  continuous  tone  printing 
process,  several  printing  plates  and  the  artisf  s 
supervision  and  approval  to  provide  an  almost 
three  dimensional  reproduction. 

Dr.  Tom  Clark,  a  NASA  scientist  and  presi- 
dent of  the  AMSAT  organization,  says.  "We 
need  the  cooperation  of  the  American  citizen 
to  make  this  program  a  success.  I  urge  alf 
Americans  to  participate,    ISfot  only  is  the 


reproduction  a  beautiful  piece  of  art,  but  the 
contribution  is  to  a  very  worthwhite  cause.  In 
addition  to  its  use  during  emergencies,  we  will 
be  using  AMSAT  for  educational  purposes  to 
train  many  of  the  potential  young  scientists  in 
our  country." 

The  edition  will  be  fimited  to  those  who 
subscribe  t>efore  the  deadline  date  of  June  30, 
1981.  The  publication  you  are  reading  has 
helped  us  in  this  program  by  giving  us  a  good 
position  in  their  magazine  and  allowing  us 
every  avaflable  discount  to  keep  the  expense 
ofthis  program  low. 

To  order,  send  your  check  or  money  order 
for  $300  made  payable  to  AMSAT  to  Dept.  ST, 
JS&A  Group,  Inc..  One  JS&A  Plaza.  North- 
brook,  Illinois  60062,  If  for  any  reason  you  are 
not  satisfied  with  your  print,  you  may  retum  it 
anytime  this  year  for  a  prompt  and  courteous 
refund. 

JS&A  had  a  success  with  its  limited  edition 
print  program  earirer  this  year.  The  AMSAT 
program  suffered  a  failure.  Why  not  join  with 
us  to  make  their  launch  a  huge  success? 
Order  your  Rickerson  AMSAT  print,  today- 


Dept.  s  T      One  JS&A  Plaza 
Northbrook,  111.  60062      (312)  564-7000 

©JS&A  Group.  Ino. 1981 
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Parts  List 

C1 

0.1 -uF  mylar® 

C2,3 

0,1  *uF  ceramic  disc 

C4,6 

470-pF  ceramic  disc 

C5 

2.2*uF  tantalum 

C7 

120-140-uF  ac  etectrolytic 

C8 

2200-uF  electrolytic 

C9 

1000-uF  electrolytic 

CI  0.11 

1-uF  tantalum 

D1-37^9 

1N914/1N4U8.  etc. 

D4-6 

LED 

D10,11 

1N4001 

D12 

6-volt  zener 

DS1-3 

FND'510 

K1,2 

SPST  1-A  relay 

K3 

SPST  3-A  relay 

Q1-3 

2N2222  or  equivalent 

R 1-1 3,22-29 

330  Ohms  (ail  fixed  resistors  are 

1/4  Watt) 

R14 

56  Ohms 

R15 

470l< 

R16 

25k  trimpot 

R17 

10k 

R18,32 

270l< 

R19^21,31 

2,2k 

R30 

Ik 

R33 

5.6k 

R34 

5k,10-turn  trimpot 

R35 

100  Otims 

SI  ,2 

BCD  ttiumbwheei  switcli* 

S3-5 

NO  push-button 

S6 

SPST  toggle 

T1 

25.2  V,  3  A 

T2 

12.6  V,  1  A 

U1,2 

7447 

U3,4 

7485 

U5 

7405 

U6 

7474 

U7 

74175 

U8 

7414 

U9 

MCI  4433 

U10,11 

7402 

U12 

555 

U13 

LM309K 

U14 

7905 

Other 

Cabinet 

Power  cord 

5-A  fuse  and  holder 

1-A  fuse  and  holder 

IC  sockets 

2-conductor  shielded  cable 

Q-pin  molex  connectors 

(2  male,  1  female) 
Despiking  capacitors 

(0,01 -0-1-uF  ceramic) 


*Thumbwheel  switches  are 
available  from  Jameco  Electron* 
ics,  1355  Shoreway  Road,  Bel- 
mont CA  94002.  This  project 
uses  2  SR21  BCD  switches  and  1 
pair  SREP  end  plates, 


Radio  Shack,  73  advertisers, 
and  my  junk  box.  Prices 
vary,  so  it  pays  to  do  some 
comparison  shopping.  Ex- 
cept for  the  timing  of  the 
brake  release  delay  and 
the  external  components 
around  the  A/D  converter, 
nothing  in  the  circuit  is  es- 
pecially critical.  The  330- 
Ohm  resistors  are  typical 
for  TTL  circuits,  but  any  val- 
ue from  100  Ohms  to  560 
Ohms  will  work,  although 
lower  values  will  increase 
the  power  supply  demand. 
Diodes  D1-D3  and  D7-D9 
can  be  just  about  any  gen- 
eral-purpose diodes  you 
have  available. 

Good  TTL  design  re- 
quires liberal  use  of  despik- 
ing  capacitors.  They  are  not 
shown  on  the  schematics, 
but  several  0.01 -uF  ceramic 
discs  were  installed  at  vari- 
ous locations  where  +5-V 
dc  lines  were  near  ground 
buses.  There  should  be  one 
for  every  three  ICs  and  one 
at  each  place  a  supply  line 
enters  a  circuit  board.  Any 
value  from  0.01  uFtoO.1  uF 
will  work  in  a  circuit  such  as 
this  one.  Supply  connec- 
tions for  most  ICs  have 
been  omitted  from  the 
schematics.  See  Fig.  5  for 
connections  required. 

The  readouts  are  FND- 
510s.  They  are  large  (0.5'') 
and  can  be  bought  for  $1 .00 
or  less.  Almost  any  7-seg- 
ment  LEDs  could  be  used. 
The  510  is  a  common-anode 
device.  If  common-cathode 
displays  are  used,  substi- 
tute 7448  drivers  for  the 
7447s  and  connect  the  com- 
mon pins  to  ground  instead 
of  to  +5  Vdc. 

As    mentioned    before, 
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Fig.  5.  Supply  connections      Fig.  6.  Unmodified  sensing  circuit  of  the  Ham  Hi  rotator, 
for  integrated  circuits.  Wiper  of  control  in  rotator  is  connected  to  earth  ground. 


this  project  was  developed 
to  adapt  my  Ham  III.  Other 
CDE  rotators  have  basically 
the  same  circuit  so  adapta- 
tion to  other  models  should 
be  possible.  Fig-  6  shows  the 
sensing  circuit  of  the  Ham 
111.  If  you  have  a  different 
model,  you  can  check  the 
circuit  shown  in  your  own- 
er's manual  to  learn  if  any 
changes  are  needed. 

With  this  control,  the  an- 
tenna wilt  have  to  be  shift- 
ed 180  degrees.  The  stan- 
dard dial  on  CDE  rotators 
has  0  and  360  degrees  at  the 
center  of  the  meter  scale. 
With  the  digital  control  de- 
scribed here,  mid-rotation 
provides  a  180-degree  read- 
ing. As  I  wanted  to  be  able 
to  continue  using  my  CDE 
control  box  as  a  backup,  1 
changed  the  marking  on  the 
meter  plate.  A  south-cen- 
tered meter  plate  is  avail- 
able from  CDE. 

1  also  provided  both  con- 
trol boxes  and  the  rotator 
cable  with  molex^M  con- 
nectors. This  allows  me  to 
switch  controls  easily.  Inci- 
dentally, this  quick-discon- 
nect feature  provides  a 
safety  factor.  When  light- 
ning threatens  and  I  discon- 
nect my  antennas,  I  also 
can  disconnect  the  rotator 
cable  and  remove  one  more 
possible  source  of  lightning 
in  the  shack. 

The  digital  rotator  con- 
trol has  been  in  operation  in 
my  shack  for  several 
months  without  any  prob- 
lems. It  certainly  is  more 
convenient  to  use  than  the 
standard  control.  During 
net  or  contest  operation,  I 
can  change  the  antenna 
heading  quickly  by  dialing 
the  new  heading  and  press- 
ing a  button.  I  can  immedi- 
ately go  on  operating  with- 
out waiting  for  the  antenna 
to  complete  its  rotation. 

There  are  probably  bet- 
ter and  simpler  ways  to  ac- 
complish the  same  results.  I 
will  be  interested  in  hearing 
about  your  efforts.  If  you 
have  questions,  write  to  me 
and  include  an  SASE.  I  will 
try  to  answer.  ■ 
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A  superb  frequency  counter 

is  frequently  not  counted- just  because 

it  doesn't  have  a  high  price-tag. 


The  truth  is,  our  8000B 
1  Gigahertz  is  an  excellent  counter.  In 
fact,  it's  preferred  by  many  engineers, 
technicians,  and  electronic  enthus- 
iasts. Not  a  single  competitor  on  the 
market  today  can  surpass  our  price/ 
performance  ratio. 

And  weVe  deliberately  kept  our 
prices  down.  First,  we've  refused  to 
join  everybody  else  in  their  high  mark 
ups.  Instead  of  "charge  what  the  mar- 
ket will  bear,"  for  us  it's  "charge  a  fair 
price*"  Second,  we  sell  what  we  man- 
ufacture, directly  to  you.  So  extra 
costs  of  extra  steps  are  automatically 
eliminated.  Third,  we  have  to  build  a 
lot  of  frequency  counters  to  meet  the 
demand.  Because  we  do  sell  so  many, 
we  don*t  have  to  charge  a  high  price  to 
make  a  profit. 

And  about  quality .  .  . 
Sabtronics  frequency  counters  always 
have  the  most  innovative  features 
available.  For  example,  our  8000B 
1  Gigahertz  Frequency  Counter  has  a  10 
Megahertz  precision  crystal  timebase. 
But  most  important,  the  8000B,  using 
the  most  advanced  LSI  circuitry,  has  a 
guaranteed  sensitivity  of  30  millivolts 
up  to  1  Gigahertz,  with  20  millivolts 
typical.  The  three- stage  differential 
amplifier  IC  makes  this  possible.  Al- 
together, the  8000B  uses  only  6  IC's, 
making  the  chance  of  failure  virtually 
nonexistent 


Three  selectable  gate  times  pro- 
vide the  measurement  speed  you  need 
—  and  greater  resolution.  The  resolu- 
tion is  ftirther  enhanced  by  our  count- 
er's 9-digit  display. 

Like  the  8000B,  Sabtronics' 
8610B  is  a  high-quality  precision  fre- 
quency counter  It  features  only  4  IC's, 
and  offers  a  frequency  range  up  to  600 
Megahertz. 

The  cases  of  both  counters  are 
high  strength  impact-resistant  ABS 
plastic.  Elegant  but  very  rugged. 
Sabtronics  doesn*t  believe  in  skimping 
on  the  high  quality  construction  that 
brings  excellent  performance*  But 
weVe  not  about  to  charge  a  high  price 
just  because  we  could  get  it! 

Send  in  the  coupon  and  order 
your  new  frequency  counter  now. 
Credit  card  holders  may  call. 


BRIEF  SPECIFICATIONS: 

Frequency  Range:  10  Hz  to  1  GHz 

(Model  80O0B),  10  Hz  to  600  MHz 
(Model  8610B);  Timebase; 
Frequency:  10  MHz,  Stability:  ±  1 
ppm  (20  to  400,  Aging  Rate:  <  1 
ppm/year;  Sensitivity  (adjustable): 
Input  A<  15  mV  to  100  MHz,  Input  B 
<  30  mV,  100  MHz  to  1  GHz  (Model 
8000B),  <  30  mV,  100  MHz  to  600 
MHz  (Model  8610fi);  Gate  Times:  .1 
sec,  1  sec,  10  sec;  Resolution:  0.1 
Hz  to  lOMHz,  1 H2  to  100  MHz,  10  Hz 
to  1  GHz;  Display:  9-digit  LED  0.4''; 
Power  Requirements:  4,5  to  6.5 
VDC  {4  C-cells)  or  optional  AC 
adapter;  Dimensions:  8"  wide  X6*5" 
deep  X  3"  high  (203  X  165  X  76  mm), 
L3  pounds  (590  g)  excluding  battery. 

Making  Performance  Affordable 


IhJTERNATiaNAL  INQ 


Sabtronics  International,  Inc.,  5709  N.  50th  Street,  Tampa,  FL  33610,  (813)623-2631 

Plea&e  send  me  the  following: 

^—^Model  BOOOB  1  GHz  Frequeocy  Counler(s),  Assembled  @  $199.00  each   $ 


J^4odel  86106  600  MHz  Frequency  Counter(s).  Assembled  @  S149.00  each 


$. 


Shipping  s^nd  handlirg,  $6. 00  per  untt' , $. 

10%deposjnof  CO. D  orders    — 1. 

Florida  residents  add  4%  Sales  Tax    $. 

I  enclose  n  check    Q  mohey  order.  (Allow  two  to  three  weeks  for  persorial  checks  tociear.) 

Charge:  □  Visa    Q  Master  Change 

Accourit  No .Exp.  Date 


Mame 


Address 


JState 


City - 

'U.S.  onfy.  Canada  37. 50;  overseas  air  mail  $25,00, 


,ZIP 


I 
J 
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SCR  WOO  VHF—SCR4000UHF 


^l  if&u  7&€i^t  a  re 


it  ^e/teatetfftJ^l^ 


(io^  T4^itU  Sp^ec  &Mtrm 


/ 


•  30W04JtpUt 

Low  Nofse/WrdQ  Dynamtc 

Range  Front  End  for  ^xcel- 

tent  Sensitivity  &  IM  Bejeb- 

tion. 

Sensitivity:  aauVTyp. 

12  Pote  IF  Filter,  &  a  Pole        J 

Front  End  FUt^r. 
«Full   Metering,    Lightid        \ 

Status   IndlcatOfS/Control 

Push  buttons,  Btry.  Rower 

Input,  AC  Pwr.  Supply,  CW 

IDer,  etCM  eta 

SCR  1000 
&  SCR4000 
ARE  FCC  TYPE      ' 

ACCEPTED 

for  Commercial 

Services 

of  varfOus  repeatef  fynction8i| 

\  Duplexers,  Cabtpet3,  Ahteripa^ . 

Reps,  Get  your  order  In  k^JkPx 


Made  tn  U.SA 


-0S,B 


if?¥niii;mriT^f^j 


tteiir 


VHRUHF  Unit  Systern  (^jlh  or  wio  Auto 

pat«rfN),yor['^i  *^^d  ifoaiyw^^n^t  tiod  betie^ 

of  the  features  and  dptten^  you  want  at 
^ftywharei^^j^rp?i<50s— llyoiicanfind 


>r  many  years  now,  we  have  specialized 
kpecmcaiiy  4n  the  J^^^o/  VHmHf  Be^ 
pe^fepT  Unks.  Tfansjp^fversmd  ad  of  t(i# 

mmi  Wb  no^  r#ve.t Hundreds  of  r^peatjer 
and :lini<  systems  operatting  suGcessfylly 
N  over  tfie  world! 

hen  you  Duy  Spec  Comrp  gear,  you  get 
the  benef  H  of  .art  ol  these  years  of  expert 
ence— yptf  gef  the  be$t!  And,  years  from 
no\N,  YQUli  stni  be  glad  you  we'-'*  ^^**" 
SpBQ  Comfh! 


180  Day  Warraniy 
Call  or  wr/te  today  and  get  the  detatts^ 


I^t^rtf  r©l:  T*^(SMT'on^  Conltot 


SPECTRUnil 

Export  Orders  —  Contact  our  International  Dept. 


1055  W.  Germantown  Pk.,Dept.  S6 


COmM/IERCML  MOBiLE  & 


^»  BASE  TRJilVSCEKVERS 


t36-t74  MIfz 

1 0.23  uV  Rcvr.  Sens. 
I B  Po1&  Crystal  &  4  Pole  Cefamic 
IF  Fltrs, 

^  Beautiful  Audio— RX  +  TX, 
I  Provision  for  CTCQS. 
» Panel  LEDs  for  PWR,  Xmt;  Busy 
y  Very  Reasonable  Price! 

PCL250  40  Wt. 

Mobile  Unit 

•'*Super  Rugged''  Housing 

Solid  Vft  "  Thk.  Aircraft  Afumir^um! 

FCC  TYPE  ACCEPTED 


220^2^0  nmHx  ( ^^MMcevf^  Bi^i^f^  OM^  .f^tfofyii^ ) 


Very  aiiracrpve  woodgrain  housing. 


•  BuiM  in  AC  Power  SufJply 

•  Fforit  Panel  Siaius  Indicator  Ughls 

(■AC  PWfl",  Transmit."  "RX  BUSY") 

•  Optional  Rcvr  Scanning  FuncltOn  Availably. 

PARTS  21,  81,  90  ^ 


PCL300  40  Wt. 
Base  Station 


SPEC  COMM  REPEATER  BOARDS  &  SUD-ASSEMDLIES 


Thes0  art  Prcfcssionat  '*Commerci9i  Grade"  Units— Desigtted  for  Em tf erne  Envirofimettis  {-  30to  +  60**  Cji 

All  equipment  assembled  &  tested.  For  2M,  220  MHz  &  New  450  MHz! 


SCR450 
BOARD 


SCR100  VHF  Receiver  Board 

Wide  dynamic  range^  Reduces  overload    de- 
sense  .  and  \U 

Sens.  0.3  LjV/12dB  SfNAD  typ. 
Sel    -6dB  ^i    ±  6  5  KHz     TlQdB  'a    ±  SOKHz.  [8 
Pole  Crystal  Fltn)  10  Pol©— Optional 
■S  Meter'  Output 

Exc-    audio   quality!    Fast   squelcht!    w/0.0006% 
Crystal. 

SCR100  Recefver  Assembly 

SCfllOO  mounlad  m  shtelded  housing 

Compleiely  asmbld.  w/F.T.  caps,  S0239  conn  . 
AF  GAIN  POT,  etc. 

SCR450  UHF  Receiver    Bd.  or  Assy. 

Srmi lar  to  SCRiOO,  except  wirh  1 2  Pole  1 F  FItr.  &  8 
fteaonator  Front  End  FItr ! 
Discriminaior  $.  Deviation  Mtr  Outputs 
Totaiiy  H»w  Advanced  Oesigni 


FL-6 


FL-6  Rcvr.  Front^End  Preselector 

•  6  Hi  O  Resonators  with  Ld-Nois«  Trans  is  lOf  Amp  {2M  or 
200MHz). 

•  Provides  tremendoys  rejeclion  of  ''out-oftiand"  s^Qnals 
wfaut  the  usual  losst  Can  olt«n  be  u&ed  instead  oi  large, 

expensive  cavity  filters. 

•  Extremely  helpful  at  sites  with  many  neafby  VHF  transmit' 
ers  to  "filter  out"  these  oiitof-band'  si g rials. 

CTC100  Rptr.  COfl  Timer/Control  Bd. 

•  Complete   solid   state   conlroi    for   rpU-   COR,   "Har\g" 
Tim^ar,  "Time-Out'^  Timer,  TX  Shutdown^ Reset,  etc. 

•  Includes  Inputs  &  Outputs  for  panel  controls  &  lamps 


Repeater  Tone  &  Control  Bds.— For  SCR  1000/4000 

4  CTC10WIOSSO  only 

TRA-1  "Courtesy  Tone  Beeper"  Qoard 

•  Puts  out  a  tone  beep  apx.  1  sec,  after  RX  sig. 
drops— thus  aiiowlng  time  for  breakers 

•  Resets  TO.  Timer  after  'beep" 

TMR-1  "Kerchunker  Killer  or  "Time  Qui  Warning 
Tone"  Bd. 

•  For  One  of  above  2  functions 

•  ''Kerchunker  Killer"  provides  adj,  delay  ^'^^^^g^iM 
seo)  for  initiai  rptr.  access.  Auto-Reset  at  end  of'tt.'^^- 
QSO.  '^'H^W*'^ 


^*% 


T.O.  Warning  Tone  provides  alerting  "warble 
tone"  apx.  10  sec.  before  ^'time  out." 


e   I 


SCT410XMTR_ASSY, 


SCT110  VHP  Xmtr/Exclter  Board 

•  7  or  10  Wts  Outpul    100%  Duly  Cyclei 

•  Infinite  VSWP  proof 

•  True  FM  for  exc   audio  quality 

•  Designed  specifically  for  continuous  rptr  ser- 
vice 

•  Very  low  in  ^hite  noise'" 

•  Spurious  -70d8  Harmonics  -  60  dB, 

•  With  0005%  xtal 

•  BA  10  30  Wt,  Amp  board  &  Heat  SinVt,  3  sec  LP, 

Filter  &  rei  pwf .  sensor 

SCT110  Transmitter  Assembly 

•  SCTI 10  mounted  in  sfiteLded  houstng 

•  Same  as  used  on  SCRiOOO 

•  Completely  assmbid,  w/F.T.  caps,  SO 239  conn, 

•  7.  10  orSO  Wt   unit. 

SCT410  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  toSCTtIO,  10  Wts.  nom. 

•  A va  1  i .  ^Nf  or  wto  OS- 1 S  Super  H  IgK  Sta  bl  I  Ity  C  rysta  I 
OsciOven, 

■  BA  40  30W.  mln.  UHF  Amp.  Bd  &  Heat  Sink. 


SCAP  Autop&tch  Board 

provides  ali  basic  autopatch  functions 
Secure  3  Digit  Access;  1  Aux  On-Off  function, 
Audio  AGC;  Buiit-ln  timers;  etc.  Beautiful  Audiol 
0/1  intilbit  bd.  also  available 
Write/ call  for  details  and  a  data  sheet 

RPCM  Board 

HJsed  w/SCAP  board  to  provide  "Reverse  Paict>" 

and  Land-Line  Conlroi  ot  Repealer. 
I  Includes  land  line    answering    circuitry 


PSM4  Repeater  Power  Supply  Mod  Kit 

For  SCR'IQOO  or  $CR-4000 

Replaces  Darlington  Pbb^  Jr.— for  fmf>rov9d 

Includes  new  oven/oitage  "Crowbar"'  shut^ 
down  circuit. 

Compiete  kit,  w/as^mbltd  PC  board.  $19.50 
+  $2.50  SH. 

ID2S0  CW  IP  &  AudJo  Mixer  Board 

Ad  lust  able  ID  tone,  speed,  level  timing  cycle. 

4  Input  AF  Mixer  &  Local  ^ic  amp. 

COR  input  &  xmtr,  hold  circuits. 

CMOS  logic;  PROM  memory— 250  bits/channel, 

Up  to  4  different  ID  chanrvelsf 

Many  other  features  Factory  Progfammed 


TTC100  Touctitone 


Control  Board 


3digii  ON,  3  digit  OFF  coolrol  of  a  sir^ie  repeater  tunc 
tlon.  Or,  (optional) 2  functions  (2 digits ON^OFF  each). 
Can  tie  used  to  pull  in  a  relay,  trigger  logic,  etc 
Typically  used  for  Rptr.  ON/OFF,  Hl/LO  Pwr  . 
P  L  ON/OFF,  Paich  Inhibit/Reset,  etc 
Stable,  anil  (alsirig  design  5s  Limii  on  access. 
For  Add" I  Functiofi(sj— Adda  "PafUai  TTC"  Board, 


COn/limUIMtCATIOIMS   CORP. 


Send  for 
DatM  Shm^isf 


1^68 


Norristown.  PA  19401    •    (215)  631-1710 


The  Doppler  Systems  DDF-3003 

a  review  of  the  latest  in  direction-finding 
equipment  from  Doppler  Systems 


Paul  Cfupp  KAILR 
73  Magazine  Staff 


One  rather  unfortunate 
by-product  of  the 
boom  in  repeater  activity  is 
the    large    flock    of    wild 


turkeys  that  has  accom- 
panied it.  For  the  uniniti- 
ated, a  wild  turkey  is  an  un- 
civilized lout  who  mani- 
fests various  and  sundry 
antisocial  behaviors  while 
firmly  clutching  the  PTT 
switch  on  the  microphone 
of  an  FM  transceiver.  As  an 
avid  FM  operator,  I  have 
developed  a  fairly  well- 
tested  hypothesis  which   1 


call    the    wild-turkeys-per- 
square-mile  factor. 

in  any  given  population 
center,  there  will  be  a  cer- 
tain number  of  wild  turkeys 
per  square  mile.  The  greater 
the  population  density  of  a 
specific  geographical  area, 
the  greater  the  number  of 
wild  turkeys  in  that  area.  By 
the  same  token,  the  wider 
the  coverage  of  a  particular 


The  Doppler  Systems  DDF-3003  radio  direction-finder. 


repeater,    the    larger    the 

number  of  wild  turkeys  that 
will  be  operating  within  its 
coverage  area. 

Now,  whatever  the  cov- 
erage of  a  particular  repeat- 
er, it  can  only  carry  so  much 
traffic,  A  repeater  with  a 
very  small  coverage  area  in 
a  location  with  a  low  popu- 
lation density  will  probably 
be  able  to  laugh  off  the  fee- 
ble efforts  of  the  325  wild 
turkeys  within  its  coverage 
area.  The  matter  gets  a  bit 
more  serious  as  the 
coverage  of  the  repeater  in- 
creases. A  wide-area-cover- 
age repeater  in  a  metropoli- 
tan area  will  have  no  more 
hours  in  its  operating  day 
than  the  rural  repeater,  yet 
the  flock  of  wild  turkeys  us- 
ing its  time  will  be  much 
larger, causing  a  level  of  in- 
terference that  often  can- 
not be  tolerated. 

It  is  on  this  fertile  ground 
that  sophisticated  direc- 
tion-finding equipment  has 
begun  to  get  a  foothold  in 
the  amateur  market.  At 
some  point,  the  operators 
of  a  repeater  grow  tired  of 
the  activities  of  the  wild- 
turkey  contingent^  and  they 
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INTRODUCTORY  PRICE 


SUPERIOR 
COMMERCIAL  GRADE 
2-METER  FM  TRANSCEIVER 


TOUCH-TONE* 
PAD  KIT  INCLUDED 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


8  MHZ  FREQUENCY  COVEmGE  INCLUDING  CAP/MARS  BUILT  IN:  Re- 
ceive and  tran^mjl  1 42^000  tp  149,995  MHz  ins^lectabiesTepsol5  orVO  kHz, 

SIZE:  Unbetievablel  Only 6^"  by  2^"  by  9%'*.  COMPARE! 

MICROCOMPUTER  CONTROL:  All  frequency  control  is  earned  out  by  a 

microcompuiet 

MUSICAL  TONE  ACCOMPANIES  KEYBOARD  ENTRIES:  When  a  key  iS 

pressed,  a  bnel  musical  tone  indicales  positive  entry  into  the  microco^npute^. 

CX>MPARE' 

PUSHBUTTON    FREQUENCY    CONTROL    FROM    MICROPHONE    OR 

PANEL:  Frequency  is  selected  by  buttons  on  the  front  panef  or  microphona 

8  CHANNEL  MEMORY:  Each  memory  channel  is  reprogrEmmaWeand  stores 

the  frequency  and  offset  Memory  is  t>atked  up  by  a  NJCAD  battery  when 

power  is  removed 

INSTANT  MEMORY  1  RECALL  By  pressing  a  button  on  me  microphone  or 

front  panel  memofy  channel  1  may  be  accessed  immediately 

MEMORY  SCAN:  Memory  channets  may  be  continuousiy  scanned  for  quick: 

location  of  a  busy  or  vacant  frequency 

PROG  RAM  MASLE  BAND  SCAN:  Any  section  of  the  band  may  be  scanned  in 

steps  of  5  Of  lO  kHz.  Scan  umiis  are  easily  reproorammed 

DISCRIMINATOR  SCAN  CONTROL  (AZOEN  EXCLUSIVE  PATEPfO:  The 

scanner  stops  by  sensing  the  channel  ceriter  so  the  unit  always  lands  on  the 

correct  frequency  COMPARE  this  with  othef  units  that  ctaim  to  scan  in  5-kH2 

steps! 

THREE  SCAH  MOOES  WITH  AUTO  RESUME*  "Samptir^g"  mode  pauses  at 

txisy  channel  tfien  resumes.    Busy  mode  stops  at  a  busy  chanrtel  tt>en 

resumes  siK)il#y  after  frequency  clears  "Vacant*"  mode  stops  at  a  vacant 

channel  and  resumes  wtien  signal  appears.  If  desired  auto  resume  may  be 

prevented  by  pressing  one  buttori  COMPAREt 

REMOTABLE  HEAD:  Tlie  control  head  may  be  located  as  much  as  T5  fee! 

away  from  the  main  unit  using  tt^  optk>nat  cannectir^g  caDie  COMPAI^ 


•  PL  TONE  OSCILLATOR  BUILT  IN:  Frequency  is  adjustable  to  access  PL 
repeaters, 

•  MICROPHONE  VOLUME/FREQ.  CONTROL:  Both  functions  may  be 
adjusted  from  either  the  microphone  or  front  panel. 

•  NON-STANDARD  OFFSETS:  Three  accessory  offset?  can  be  obtained  tor 
CAP/ MARS  or  unusual  repeater  iplits.  CAP  and  Afr  Force  MARS  splits  are 
BUILT  INI  COMPARe 

•  25  WATTS  OUTPUT:  Also  5  walls  tow  power  to  conserve  batteries  in  portable 
use 

•  GREEN  FREQUENCY  DISPLAY:  Frequency  numerafs  are  green  LEDs  for 
superior  visibility 

•  RECEIVER  OFFSET:  A  channel  lock  switch  allows  monitoring  of  tt>e  repeater 
input  frequency  CQMPARf! 

•  SUPERIOR  RECEIVER:  Sensitivity  is  better  than  0^8  uV  for  2J>dB  quietmg 
and  0.1 9  uV  for  1 2-dB  SIMAD.  The  squelch  sensitivity  is  superb,  requiring  less 
than  O.t  uV  to  open  The  receiver  audio  circuits  are  designed  for  maj<Tmum 
intelligibility  and  fidelity  COMPARFi 

•  (LLUMINATEO  KEYBOARD:  Keyboard  bacSdighting  allows  it  lo  be  seen  al 
night 

^  TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  qualrty  m  of> 
ti  mized  by^the  sa  me  high  standa  rd  of  des  Fg  n  a  nd  co  nstiuctiofi  as  is  found  in  ttie 
ret^iwer.  Tlie  mtcrophone  ampiif  ier  and  com  pression  circuits  offer  inteiligibitrty 
secorMd  to  none 

-  OTHER  FEATURES:  Dynamic  microphone,  buill-in  speaker,  mobite mounting 
bracket,  exierrtai  remote  speaker  jack  (head  ar>d  radtc^  and  much,  muc^  more 
All  corda  ptugs,  fus«^  microphone  hanger  etc  (ficluded  Weight  6  ibs 

•  ACCESSORIES:  CS-ECK  1  S-fooi  remote  caJDie . . .  S3M5,  CS^R  B-amp  ac 
power  Supply  S59SS  OS- AS  rerDole  speaker , .  Si'8.00.  CS-TTK  touch- 
lone"  microphofie  kit  (wired  and  tested) .    .  S39S6. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


S817  S,W.  129th  Ten^ce.  Miami  Florida  33T  76 
Telephone  {306}  233-3631  •  Telex:  803356 
HOURS:  9  -  5  Monday  Ihni  Friday 
-  US,  DISTRIBUTOR-  DEALER  INQUIRIES  INVITED 


m  K  800-327-3102 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


begin  to  cast  about  for 
methods  of  silencing  the 
cretins.  The  FCC  does  what 
it  can,  but  a  problem  has  to 
get  awfully  serious  before 
the  Commission  can  get  its 
ponderous  machine  into 
motion.  Enter  the  direction- 
finding  committee. 

For  the  DP  committee  to 
do  its  job,  it  needs  good  di- 
rection-finding equipment, 
and  really  good  DFing 
equipment  has  been  neither 
plentiful  nor  cheap.  Some 
of  the  best  DFing  units  are 
those  that  operate  on  the 
Doppler  principle,  but  the 
complexity  and  expense  of 
these  devices  has  kept  them 
out  of  the  reach  of  most  re- 
peater groups. 

Doppler  Systems  of 
Phoenix,  Arizona,  is  trying 
to  change  this  situation. 
The  Doppler  Systems  DDF- 
3003  is  a  radio  direction- 
finder that  works  on  the 
Doppler  principle  using  a 
relatively  compact  antenna 
array.  It  is  designed  to  work 
with  almost  any  VHF  FM  re- 
ceiver and  is  suitable  for 
either  mobile  of  fixed  oper- 
ation. Doppler  Systems  has 
been  kind  enough  to  pre- 
sent complete  engineering 
data  and  construction  infor- 
mation for  their  direction- 
finder in  another  article  in 
this  issue.  That  article  gives 
you  enough  information  to 
build  a  DFer  on  your  own, 
or  Doppler  Systems  will  sell 
you  a  complete  unit,  in  kit 
form  or  assembled.  This  re- 
view will  not  repeat  the  ma- 
terial presented  in  the  arti- 
cle, but  instead  will  attempt 
to  give  you  an  idea  of  what 
the  completed  unit  is  capa- 
ble of  and  how  well  it 
works. 

Description 

Doppler  Systems  offers 
their  DFing  unit  in  three  dif- 
ferent configurations.  The 
DDF-3001  is  the  basic  unit 
and  reads  out  the  bearing  of 
a  transmitter  with  an  array 
of  sixteen  LEDs  spaced 
2214  degrees  apart.  Model 
DDF-3002  adds  a  digital  dis- 


play that  gives  a  numeric 
readout  with  one  degree 
resolution.  The  DDF-3003 
includes  all  the  features  of 
the  other  two  models  and 
adds  a  serial  AFSK  interface 
which  can  be  used  for  re- 
mote readout,  telemetry, 
tape  recording,  etc.  As  this 
is  written,  the  price  of  the 
3001  is  $235  in  kit  form, 
$335  assembled.  The  3002  is 
$295  kit,  $470  assembled, 
and  the  3003  is  $325  kit, 
$470  assembled.  For  the  tru- 
ly cautious  ham  who 
doesn't  rush  into  anything, 
the  assembly  and  operation 
manual  is  available  for 
$12.50. 

For  this  review  1  obtained 
a  DDF-3003  and  an  antenna 
built  to  the  specifications 
detailed  in  the  manual.  The 
antenna  can  either  be  mast- 
mounted  or  mounted  atop 
a  car— I  opted  for  the  mo- 
bile installation.  New 
Hampshire's  mountains  are 
beautiful  for  everything  but 
direction-finding.  Reflec- 
tions being  so  plentiful  and 
unpredictable,  t  thought  I 
would  have  better  luck  with 
mobile  DFing  than  with  op- 
eration from  a  fixed  loca- 
tion. 

The  Manual 

The  DDF-3003  1  tested 
was  supplied  assembled,  so 
I  really  can't  comment  on 
the  assembly  instructions 
other  than  to  say  that  they 
appear  to  be  well  thought 
out  and  complete.  The  the- 
ory of  operation,  installa- 
tion, and  troubleshooting 
sections  are  some  of  the 
best  I've  seen  anywhere, 
but  the  operation  and  use 
section  isn't  too  hot— in 
fact,  it  is  almost  nonex- 
istent! According  to  the 
manufacturer,  the  DDF- 
3003  has  seen  a  lot  of  ac- 
tion in  competitive  trans- 
mitter hunts.  It  would  bfe 
nice  if  the  experience 
gained  in  this  activity  could 
be  passed  along  to  the  cus- 
tomer; rd  like  to  see  Dop- 
pier  Systems  add  a  section 
on  how  to  interpret  read- 
ings or  at  least  suggest  an- 


other publication  that  of- 
fers general  information  on 
DFing. 

Installation  and  Use 

Installation  was  fairly 
simple,  involving  audio  and 
antenna  connections  to  a 
VHF  receiver  and  a  source 
of  12  V  dc.  Four  RC^174 
cables  from  the  antenna 
atop  the  car  also  plug  into 
the  back  of  the  DDF-3003. 
Audio  and  power  connect 
through  an  Am  phenol  "D" 
connector;  antennas  use 
phone  jacks  and  plugs. 

Once  everything  is  in- 
stalled and  connected,  the 
real  fun  begins.  You  flat- 
landers  have  it  easy!  The 
object  of  the  game  is  to  aim 
the  front  of  the  DFer- 
equlpped  car  directly  at  a 
transmitter  and  have  the 
DFer  read  0  degrees  at  the 
same  time,  A  multi-turn  pot 
inside  the  case  gives  a 
90-degree  range  of  adjust- 
ment. If  proper  calibration 
is  out  of  this  range  of  ad- 
justment, you  simply  plug 
the  antennas  into  the  DFer 
in  a  different  order.  Calibra- 
tion isn't  complicated,  but 
it  can  be  annoying.  It  took 
me  several  hours  to  get  the 
thing  aligned  correctly,  be- 
cause of  reflections  from 
surrounding  mountains.  I 
would  zero  the  display, 
move  the  car  backwards  or 
forwards  a  few  feet,  and  the 
display  would  go  totally 
berserk.  This  unit  can  teach 
you  some  good  lessons 
about  multipathl 

1  finally  found  a  location 
that  was  relatively  free  of 
reflections,  and  thereafter 
things  went  smoothly.  After 
careful  calibration,  1  drove 
the  car  in  a  circle  and  the 
display  tracked  perfectly, 
always  showing  the  loca- 
tion of  the  transmitter  in 
relation  to  the  nose  of  my 
car.  Things  were  looking 
up!  I  took  a  nice  long  drive 
around  the  transmitter  and 
was  soon  reassured  that  the 
DFer  was  indeed  calibrated 
correctly.  Over  the  next  few 
days  I  spent  a  lot  of  time 


taking  bearings  on  several 
different  transmitters,  and 
it  was  quite  an  education. 
The  DDF-3003  is  at  best  on- 
ly a  smart  machine,  and  it 
will  occasionally  display 
the  bearing  of  a  reflection 
of  a  signal  rather  than  the 
signal  itself.  However,  once 
you  get  to  know  the  little 
beast,  it  will  rarely  fool  you- 
I  found  that  when  it  was 
tracking  reflections,  the  dis- 
play would  "box  the  com- 
pass," with  the  LEDs  flick- 
ing around  erratically. 
When  it  was  on  to  the  real 
thing,  it  would  lock  onto  a 
single  heading,  occasional- 
ly flicking  back  and  forth 
between  two  22  Vi  -degree 
increments.  Only  when  1  at- 
tempted to  track  a  very  dis- 
tant transmitter  while  I  was 
deep  in  a  valley  did  1  get  in- 
correct readings  that  ap- 
peared to  be  correct 

Conclusions 

The  DDF-3003  will  tell 
you  where  a  transmitter  is, 
but  you  sometimes  have  to 
use  a  little  common  sense 
when  interpreting  readings. 
1  didn't  have  another  type 
of  unit  to  compare  it  with, 
but  it  didn't  seem  to  have 
any  serious  shortcomings. 
The  accuracy  was  such  that 
a  single  unit  installed  in  a 
vehicle  could  be  used  to 
track  down  a  reasonably 
long-winded  wild  turkey. 
More  units,  handled  proper- 
ly,  will  pinpoint  the  gobbler 
far  more  quickly.  A  repeat- 
er group  could  install  a  set 
of  DDF-3003S  to  monitor 
their  repeater's  coverage 
area  and  use  the  serial 
AFSK  outputs  to  feed  the  in- 
formation into  a  microcom- 
puter. Such  a  network 
could  accurately  locate  a 
wild  turkey  in  a  very  short 
period  of  time.  What  you 
do  with  him  after  you  find 
him  is  another  story,  but 
this  DFer  will  find  him  for 
you! 

For  further  information, 
contact  Doppler  Systems, 
111  E.  Moon  Valley  Drive, 
Phoenix  AT  85022,  Reader 
Service  number  479,  B 
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stuck  with  a  problem? 


OurTE-12P  Encoder  might  be  just  the  sofution  to  pull 
you  out  of  a  sticky  situation.  Need  a  different  CTCSS 
tone  for  each  channel  in  a  multi-channel  Public  Safety 
System?  How  about  customer  access  to  multiple  re- 
peater sites  on  the  same  channel?  Or  use  it  to  generate 
any  of  the  twelve  tones  for  EMS  use.  Also,  it  can  be  used 
to  access  Amateur  repeaters  or  just  as  a  piece  of  ver- 
satile test  equipment.  Any  of  the  CTCSS  tones  may  be 
accessed  with  the  TE-12PA,  any  of  the  audible  frequen- 
cies with  the  TE-12PB-  Just  set  a  dip  switch,  no  test 
equipment  is  required.  As  usual,  we're  a  stickler  for 
Iday  delivery  with  a  full  1  year  warranty. 

•  Output  fevef  flat  to  within  1.5db  over  entire  range  selected. 

•  Immune  to  RR 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave  outputi 
5v  peak-to-peak. 

•  Instant  start-up. 


TE-12PA 


tJ.OXZ 

65,4  YA 

103.51  A 

12T.3  3A 

1567  5A 

192.8  7  A 

71.9  XA 

88.5  YB 

107.218 

131.8  3B 

16Z2  5B 

203,5  Ml 

74.4  WA 

91.5  22 

110.9  22 

136.642 

167.962 

77,0  XB 

94.8  2A 

114,8  2A 

141.3  4A 

1 73.8  6  A 

79.7  SP 

97.4  2B 

118^  2B 

146^48 

173,968 

82.5  Y2 

100.0  1Z 

123.0  32 

151 .4  52 

186.2  72 

•  Frequency  accuracy,  ±,1  H2  maximum  -40*Cto  +B5'C 

•  Frequencies  to  250  Hz  available  on  special  order. 

•  Continuous  tone 

TE-12PB 


TESTTONES: 

TOUCH  TONES: 

BURST  TONES: 

600 

697      1209 

1600     1650    2150    24O0 

1000 

770      1 336 

1650     1900    2200    2450 

1600 

652      1477 

1700     1950    2250    2500 

2175 

941      1633 

1750    2000    2300    2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±1  Hz  maximum  -40*Cto  +a5°C 

■  Tone  length  approximately  300  ms.  May  be  lengthened, 

shortened  or  eliminated  by  changing  value  of  resistor 


$89.95 


1^443 


CQMMUNiCATIONS  SPECIAUSTS 


426  West  Taft  Avenue,  Orange.  California  92667 
(800)  854-0547/California:  <714)  998-3021 


Da^id  Cunningham  W7Bif 
Doppter  Systems 
111  E.  Moon  Valhy  Drive 
Phoentx  AZ  8S022 


DF  Breakthrough! 

the  "turkey"  tracker  we've  all 

been  waiting  for 


A  U.S.  Patent  Ts  pending  on  the  direetion-rrnding  system  described  in  thrs  article.  Forfurltter  Inform  at  Ion,  contact  the  author. 


Radio  direction-finding 
(RDF)  systems  tend  to 
fall  into  two  general  cate- 
gories depending  on 
whether  or  not  they  use  the 
Doppler  shift  principle. 
Most  non-Doppler  RDFs 
employ  directional  anten- 
nas which  produce  peaks  or 
nulls  in  the  received  signal 
amplitude  as  they  are  rotat- 
ed. Doppler-type  systems, 
on  the  other  hand,  detect 
the  phase  modulation  im- 
parted to  the  received 
signal  by  translationat  mo- 
tion of  the  receiving  anten- 
na. As  a  consequence  of  the 
"capture  effect"  of  the  FM 
receiver  which  detects  the 


phase  modulation,  Doppler* 
type  systems  generally  are 
less  sensitive  to  site  errors 
than  amplitude  measure- 
ment systems.  The  first 
known  RDF  based  on  de- 
tecting the  Doppler  shift 
was  patented  by  H.T- 
Budenbom  and  used  a 
motor  driven  antenna.  Dop- 
pler RDFs  today  do  not 
mechanically  rotate  an 
antenna,  but  instead  rely  on 
sequential  switching  be* 
tween  a  series  of  antennas 
placed  in  a  circular  array  to 
approximate  the  continu- 
ously rotating  single  ele- 
ment. 

In  1969.  W7KWB  and  t 


built  one  of  the  earliest 
adaptations  of  this  system 
for  amateur  use.  That  sys- 
tem employed  16  switched 
antennas  housed  in  a 
4-foot-diameter  wooden 
"hat  box"  and  was  used  sue* 
cessfully  in  local  trans- 
mitter hunts  during  1970- 
1972.  The  antenna  itself 
was  heavy  (115  pounds)  and 
the  system  required  an  ex- 
ternal oscilloscope  for  dis- 
play. DTL  logic  was  used, 
Other  systems  were  subse- 
quently built  in  the  Phoenix 
area  which  operated  on 
essentially  the  same  basis 
but  incorporated  improved 
mechanical    construction 


Photo  A.  Fully  expanded  version  of  the  efectmnics  availabte  in  kit  form  from  Doppfer 
Systems. 


and  utilized  the  more  so- 
phisticated TIL  and  CMOS 
integrated  circuits  then 
becoming  available. 

A  serious  drawback  to 
these  systems  was  the  dras- 
tic loss  in  sensitivity  which 

occurred  during  operation. 
A  second  problem  which 
was  equally  vexing  was  the 
appearance  of  mysterious 
false  bearing  vectors  appar- 
ently due  to  off-channel  fre- 
quencies being  shifted  onto 
the  received  frequency  by 
something  in  the  commuta- 
tion (electrical  rotation) 
process.  Both  of  the  above 
problems  would  disappear 
whenever  the  antenna  com- 
mutation was  halted,  i.e., 
on-channel  stations  would 
immediately  regain  their 
signal  strength  into  the 
receiver  and  off-channel 
carriers  would  disappear. 

Several  techniques  were 
tried  unsuccessfully  to 
eliminate  these  problems. 
Theorizing  that  the  switch- 
ing transients  related  to 
turning  on  and  off  the 
various  antennas  were 
causing  receiver  desen- 
sitization  and,  in  addition, 
were  modulating  off- 
channel  signals  into  the 
receiver  passband,  several 
methods  were  investigated 
to  smooth  out  the  switching 
transients.  These  included: 

[1)  overlapping  the  anten- 
na selection  so  that  at  least 
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one  antenna  was  always 
connected  to  the  receiver; 

{2)  rounding  the  antenna 
switching  waveforms  and 
using  PIN  diodes  to  create  a 
more  gradual  on/off  transi- 
tion; and 

(3)  generating  a  complex 
analog  control  waveform 
matched  to  the  gain  charac- 
teristics of  the  PIN  diodes 
to  further  reduce  switching 
transients. 

None  of  these  solutions 
produced  especially  note- 
worthy results.  In  addition, 
it  was  felt  that  an  antenna 
array  of  the  size  being  used 
was  impractical,  especially 
for  mobile  use.  Reducing 
the  number  of  elements 
would  help  this  problem, 
but  with  discrete  commuta- 
tion, the  linearity  of  the  sys- 
tem deteriorates  as  the 
number  of  antennas  de- 
creases. 

The  solution  which  ulti- 
mately was  discovered  uses 
only  four  antennas  which 
are  located  in  a  square  pat- 
tern, the  sides  of  which  are 
typically  1/4  wavelength 
long.  The  received  signal  in- 
duced into  all  four  anten- 
nas is  continuously  mixed 
in  a  precision  summing  cir- 
cuit in  such  a  manner  that 
the  resultant  rf  voltage  pro^ 
duced  is  very  nearly  identi- 
cal to  that  which  would  be 
induced  in  a  single  antenna 
rotating  at  a  uniform  rate 
around  the  circle  which  in- 
scribes the  square  formed 
by  the  four  actual  antennas. 
Tests  have  demonstrated 
that  this  system  does  not 
possess  the  loss  of  gain  or 
off-channel  susceptibility 
problems  of  previous  de- 
signs. Antenna  size  for  VHF 
applications  is  very  com- 
pact Eiectronic  processing 
is  relatively  involved,  but 
considering  the  perfor- 
mance which  is  obtained,  rt 
is  iustified  for  serious  direc- 
tion-finding applications. 
The  system  to  be  described 
works  with  any  FM  receiver 
to  detect  the  Dopplernn- 
duced  phase  modulation 
and  does  not  require  any 
modification  of  the  receiv- 


Photo  B,  Antenna  mounted  to  a  1974  Blazer.  The  ground  plane  formed  by  the  radials  is  par- 
ticularly useful  with  norhmetaUic  roofs. 


er.  It  is  relatively  broad- 
band and  has  been  tested 
over  the  frequency  range  of 
135  to  165  MHz. 

Depending  on  the  appli- 
cation, three  different  out- 
puts are  available.  For  mo- 
bile application,  a  circular 
array  of  16  light-emitting 
diodes  (LEDs)  provides  an 
immediate  analog  bearing 
relative  to  the  vehicle's  di- 
rection, For  more  demand- 
ing mobile  or  fixed  station 
applications,  a  3-digit  panel 
display  provides  the  bear- 
ing directly  in  degrees. 
Finally,  a  serial  interface  is 
available  in  a  format  suit- 
able for  remote-display 
(utilizing  the  same  or  simi- 
lar electronics  for  readout), 

4 'ANTENNA   AfmHV 


recording  the  bearing  data 
on  an  ordinary  audio  tape 
recorder,  or  connection  to  a 
microprocessor  The  linking 
of  several  remotely-located 
direction  finders  into  a 
common  microprocessor 
for  automatic  station  tri* 
angulation  and  logging 
should  be  straightforward, 

A  simplified  functional 
block  diagram  of  the  com- 
plete system  is  shown  in  Fig. 
1.  The  rf  summer  combines 
the  output  of  the  four  an- 
tennas in  a  manner  which 
phase-modulates  the  rf  sig- 
nal to  the  receiver.  As  ex- 
plained  on  the  next  section, 
the  phase  modulation  co^^ 
tains  the  bearing  informa- 
tion. A  conventional  FM  re- 


ceiver  provides  the  audio 
input  to  the  Doppler  signal 
processor  via  connection  to 
the  external  speaker  out- 
put. Synchronous  filtering 
removes  the  normal  voice 
content  leaving  a  sine  wave 
having  the  same  frequency 
as  was  used  to  modulate 
the  antenna  signals  and  a 
phase  angle  equal  to  the 
bearing  angle.  This  sine 
wave  acts  as  a  trigger  to 
latch  the  outputs  of  count* 
ers  for  display  of  the  bear- 
ing in  either  a  circular  LED 
array  and/or  a  3-digit  deci- 
mal display.  An  optional 
serial  interface  transmits 
the  bearing  data  displayed 
by  the  unit  or  receives  ex- 
ternal bearing  data  as  input 
for  the  display* 
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Fi%.  1.  Block  diagram  of  the  complete  direction-finding  system. 
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F/g.  2.  Ceometry  used  to  derive  the  signal  received  by  a 
rotating  antenna. 


Theory 

Fig.  2  illustrates  a  simple 
antenna  located  at  distance 
RJk  and  angle  6  from  the 


reference  position.  Assume 
the  incoming  signal  is  locat- 
ed far  (relative  to  the  wave- 
length, A)  from  the  receiving 
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ffg.  3,  Waveforms  illustrating  the  phase  nnodulation  inh 
parted  to  the  received  signal  when  the  bearing  angle  is  45 
degrees. 


antenna  at  the  bearing  + 
shown.  Then  the  voltage  in- 
duced in  the  antenna  can 
be  written  as  shown  in 
Equation  [1).  where  A  is  the 
received  amptitude  in  volts, 
cuc  is  the  carrier  frequency 
in  radians  per  second,  t  is 
the  time  in  seconds  and  is 
selected  to  start  with  a  zero 
crossing  of  Er  at  the  origin, 
and  !^  is  the  phase  shift  in 
radians  due  to  the  antenna 
being  closer  to  or  further 
from  the  transmitter.  If  the 
antenna  is  closer  to  the 
source,  ip  would  be  posi- 
tive, indicating  a  phase 
lead,  etc  For  the  geometry 
shown,  see  Equation  (2). 

Now  suppose  the  re- 
ceiving antenna  is  permit- 
ted to  rotate  with  velocity 
a>(j  in  a  circular  path  of 
radius  Ri/A.  Then  6  =  0)^t 
and  the  phase  of  the  re- 
ceived signal  is  as  shown  in 
Equation  (3), 

Equation  (3)  indicates 
that  the  rotating  antenna 
has  caused  the  incoming 
carrier   to  become   phase 

(and  frequency)  modulated. 
The  modulation  frequency 
is  the  same  as  the  rotation 
frequency,  co^,  so  the  fre- 
quency deviation  which  is 
equal  to  the  rate  of  change 
of  the  phase  is  as  shown  in 
Equation  (4)  or  Equation  (5), 

A  standard  FM  receiver 
with  de-emphasis  will  pro- 
duce an  audio  output  equal 
to  the  phase  which  is 
modulating  the  received 
signal  (assuming  the  devia- 
tion is  small  compared  to 
the  discriminator  full-scale 
range).  See  Equation  (6). 

Thus  the  receiver's  audio 
output  is  a  sinusoid  having 
a  frequency  equal  to  the 
antenna  commutation  fre* 
quency,  u)^,  and  a  phase 
angle  equal  to  the  bearing 
angle,  ^.  The  commutation 
frequency  should  be  select- 
ed to  be  at  the  low  end  of 
the  receiver's  audio  pass- 
band  to  facilitate  filtering 
out  the  normal  voice  modu- 
lation of  the  received  sig- 
nal 

Another  way  of  looking 


at  the  problem  is  to  consid- 
er the  situation  when  the 
rotating  antenna  is  at  the 
angle  where  it  is  directly  ap* 
pfoaching  the  incoming  sig- 
nal. The  maximum  relative 
velocity  causes  an  apparent 
increase  in  the  carrier  fre- 
quency at  this  point  Simi- 
larly, when  the  antenna  has 
moved  180  degrees  to  the 
point  where  it  is  traveling 
away  from  the  transmitter, 
the  relative  velocity  is  a 
minimum  and  the  carrier 
frequency  appears  to  be 
lower.  This  is  the  familiar 
Doppler  shift  phenomenon, 
but  here  the  rotation  of  the 
antenna  produces  a  period- 
ic up/down  shift,  the  phase 
of  which  is  set  by  the  bear- 
ing angle  between  receiver 
and  transmitter 

Fig.  3(a)  shows  Equation 
(3)  plotted  against  time  for 
an  assumed  bearing  angle 
of  45  degrees.  Instead  of 
physically  rotating  a  single 
antenna,  present-day  Dop- 
pler systems  discretely 
switch  between  adjacent 
antennas  located  in  a  circu- 
lar array.  To  indicate  graph- 
ically what  sort  of  wave- 
forms are  generated  by  dis- 
cretely commutated  anten- 
na arrays,  the  theoretical 
audio  output  for  a  system 
of  1 6  and  8  antennas  is  plot- 
ted in  Figs.  3(b)  and  3(c), 
respectively.  The  antenna, 
of  course,  receives  many 
different  signals  in  addition 
to  the  channel  of  interest 
The  phase  modulation  of 
all  of  these  signals  by  a 
complex  waveform  such  as 
shown  in  Fig.  3(b)  or  3(c) 
may  generate  a  variety  of 
frequency  components 
within  the  receiver  pass- 
band.  It  is  believed  that 
these  spurious  frequencies 
are  responsible  for  the  false 
bearing  problems  noted 
earlier. 

The  technique  for  elec- 
tronically producing  the 
phase  modulation  of  Fig. 
3(a)  with  four  antennas  wit  I 
now  be  described.  Consider 
the  system  of  antennas  A, 
B,  C,  and  D  shown  in  Fig.  4 
and  assume  for  the  moment 
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that  the  antennas  are  not 
coupled,  i.e.,  there  rs  no 
mutual  impedance  be- 
tween them.  The  signals 
received  by  the  four  anten- 
nas can  be  summed  efec- 
tronicalty  as  shown  in  Equa- 
tion (7),  where  K^,  Kb.  Kc, 
Kd  are  gains  and  Ea,  Eg,  Eo 
Eq  are  the  rf  voltages 
induced  in  the  four  anten- 
nas. We  wish  to  find  the 
value  of  the  four  gains 
which  will  create  a  voltage 
E%  equal  to  that  induced  in 
an  antenna  S  located  on  the 
inscribed  circle  of  radius 
Ri/A  at  the  angle  0  shown  in 
Fig.  4. 

If  an  incoming  signal 
were  arriving  from  the  left 
or  right  in  Fig.  4,  the  phase 
at  A  and  B  would  be  equal, 
and  the  phase  at  C  and  D 
would  also  be  equal.  As 
long  as  the  array  is  less  than 
1/2  wavelength  on  a  side, 
the  phase  at  point  S  may  be 
computed  by  interpolating 
linearly  between  the  phases 
to  the  left  and  right  as  indi- 
cated in  the  plot  directly 
below  the  sketch  of  the 
antenna  array  in  Fig.  4  See 
Equation  (8). 

For  example^  if  S  is  mid- 
way between  A  and  D,  6  = 

0^  Kx  =  1/2,  n-Kx)  =  1/2, 
and  the  phase  is  the  simple 
average  of  the  phases  mea- 
sured at  A  and  DJf  we  now 
consider  a  signal  originat- 
ing from  the  top  in  Fig.  4, 
the  phase  at  S  can  be  com- 


puted from  that  at  A  or  D 
and  that  at  B  or  C  by  inter- 
polating along  the  Y  direc- 
tion. Referring  to  the  graph 
to  the  left  of  the  antenna  in 
Fig.  4  see  Equation  (9). 

Equations  (8)  and  (9)  may 
be  combined  to  give  a  two 
dimensional  interpolation 
of  phase.  From  similarity, 
Equation  [7)  can  then  be 
written  as  in  Equation  (10). 

The  mixing  is  not  perfect 
since  rf  voltages  rather  than 
phase  angles  are  being 
mixed;  the  errors,  however, 
are  small,  as  discussed  he- 
low.  The  gain  for  antenna  A 
is  given  in  Equation  [11), 
which  is  shown  plotted  in 
Fig.  5  over  one  cycle  of  ro- 
tation in  fl.  Note  that  the 
gain  peaks,  as  would  be  ex- 
pected, at  45  degrees  where 
the  imaginary  antenna  is 
closest  to  antenna  A.  A  sec- 
ond small  gain  increase 
also  occurs  180  degrees 
from  this  location.  The 
other  antenna  gains,  Kg,  Kc, 
and  Kq.  have  identical 
shapes  to  K^.  but  are  dis- 
placed  90  degrees  in  phase 
(Kg  lagsKA  by90'=^,  etc.). 

To  evaluate  the  accuracy 
of  the  mixing  given  by  (10), 
the  instantaneous  ampli- 
tude and  phase  of  E$  was 
computed  for  antennas  of 
different  size  with  various 
bearing  angles,  +.  A  typical 
result  is  shown  in  Fig.  6  for 
an  antenna  of  dimension 
2R,/A=l/4  on  each  side.  In 
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Fig.  4.  Top  view  of  a  four-antenna  array  showing  the  interpo- 
lation of  phase  angle  between  opposite  sides  of  the  array. 
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Fig.  5.  Theoretical  gain  variation  for  antenna  ^^A'^  required  to 
produce  an  equivalent  continuously  rotating  antenna 
signal. 


Equation  (1>:  Er  =  A  sin  (a>ct  +  H>> 
Equation  (2):  W  =  ?^  cos(+-  S) 

Equation  {3)c  ^(t)  s  ?!^  cos  (+  - ai«,t) 

ML 

B|uatloft(4):cadeviat[on  =  !z5!!!?  radians/second 

k 

Equation  (5):  fdeviation  =  ^l^  ^^ 
Equation  (6J:  Eaudio  =  Ka  ^  cos  (♦  -  w<,t) 


EQUATIONS 
Equation  (8):  Phase  at  S  =  *s  =  '»'c  of  0  +  j  ^^— f-!^-^  "''"^  I  C+'a or  b  -  *«'c  or  d) 

where  Kx  -  (1  4-  sin  e)/2 
Equation  (9):  Vg  =  Vg  or  c  +  [<^  *  ^^  "''*]  (*a  or  D  -  H-q  or  c) 

=  KvVAorD+CI-KYJ'fBorC 

Where  Ky  =  (1  +  cos  9)/2 

Equation  (10):  Eg  =  KxKyE^  +  Kxd  -  KyJEg  +  (1  -  Kx)(1  -  Ky)  Eq 
+  (1  -  Kx)  KyEo 


Equation  (7)c  Es  =  K^E^  +  KbEb  +  ^^  +  '<oEo        Equation  (1 1):  K^  =  KxKy  =  1M(1  +  sine)(1  +  cos  9) 
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fig.  6.  Amplitude  and  phase  modulation  for  an  uncoupled 
antenna  array  of  size  1/4  wavelength  and  a  bearing  angle  of 
0  degrees.  The  dashed  lines  represent  the  ideal  (continu- 

ously  rotating  antenna)  case. 


Fig.  6,  the  bearing  angle  4  is 
0  [signal  coming  from  top  in 
Fig.  4),  The  composite  rf  sig- 
nal contains  some  ampli- 
tude modulation  [about 
18%  at  twice  the  commuta- 
tion frequency)  in  addition 
to  the  desired  phase  modu- 
lation. Note  that  the  phase 
modulation  error  relative  to 
an  ideal  [physically  rotat- 
ing) antenna  is  very  small 
(less  than  8%). 

At  bearing  angles  of  22.5 
and  45  0  degrees,  the  ampli- 
tude modulation  is  tower 
and  the  phase  modulation 
error  is  about  the  same  — 
better  than  8%.  Antenna 
symmetry  causes  the  ampli- 
tude  and  phase  error  char- 
acteristic to  repeat  every  45 


degrees  of  bearing.  De- 
creasing the  antenna  size 
improves  the  error  charac- 
teristic over  that  shown  in 
Fig.  6,  but  antenna  toler- 
ances become  more  critical 
and  the  magnitude  of  the 
phase  modulation  [devia- 
tion)  which  must  be  de- 
tected decreases  as  given 
by  Equation  (5). 

The  above  results  were 
based  on  an  antenna  array 
in  which  the  elements  do 
not  interact  with  each 
other— that  is,  a  current 
flowing  in  one  antenna  ele- 
ment does  not  induce  a 
voltage  in  one  of  the  other 
elements.  This  is  generally 
not  the  case  for  antennas 
spaced  at  these  distances. 
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fig.  7.  Use  of  impedance  transformers  to  minimize  the  ef- 
fect of  mutual  impedance  coupling  between  array  anten- 
nas. 


Fig,  8.  Rf  summer  circuit  schematic. 


A  detailed  analysis  has 
been  made  which  takes  into 
account  the  actual  cou- 
pling between  elements 
[mutual  impedance).  If 
each  antenna  element  is 
terminated  into  a  50-Ohm 
load,  the  antenna  currents 
and  hence  the  coupling  be- 
tween elements  are  signif- 
icant and  the  rf  output  volt- 
age to  the  receiver  is  af- 
fected. For  the  1/4-wave- 
length  array^  amplitude 
modulation  increases  to 
about  65%  and  the  phase 
modulation  waveform  be- 
comes noticeably  distorted. 
The  situation  is  consider- 
ably better  with  smaller 
antennas,  For  example,  if 
the  array  size  is  1/8 
wavelength  on  a  side,  the 
amplitude  modulation  is 
only  19%  and  the  phase 
modulation  is  very  nearly 
sinusoidal. 

An  alternate  to  reducing 
the  array  size  is  to  increase 
the  effective  load  imped- 
ance across  each  antenna 
element.  This  may  be  ac- 
complished using  an  imped- 
ance step-down  trans- 
former at  the  antenna  and 
an  Impedance  step-up 
transformer  at  the  receiving 
end  of  the  transmission  line. 
See  Fig.  7.  It  should  be  kept 
in  mind  that  in  a  receiving 
application,  the  antenna  is 
acting  as  the  source  and  the 
receiver  (or  rf  summer  here) 
is  the  toad.  We  wish  to  mini- 
mize standing  waves  on  the 
transmission  line  to  prevent 
rf  pickup  other  than  from 
the  antenna.  Therefore,  the 
line  must  be  matched  to  the 
rf  summer.  At  the  antenna, 
we  are  interested  in  having 
the  maximum  voltage  de- 


veloped across  the  antenna 
terminals.  This  is  obviously 
obtained  by  presenting  a 
high  impedance  load  to  the 
antenna.  An  impedance 
match  between  line  and 
antenna  is  generally  regard- 
ed as  essential  to  proper 
system  operation,  but  that 
is  the  case  only  for  trans- 
mitting where  the  antenna 
acting  as  the  load  deter* 
mines  the  line  swr  and  maxi- 
mum power  transfer  occurs 
when  line  and  load  are 
matched. 

At  this  point,  it  might  be 
asked  just  how  significant 
amplitude  modulation  and 
phase  modulation  distor- 
tion are  in  this  system.  The 
receiver  provides  limiting 
which  will  remove  most  of 
the  AM,  and  the  phase  de- 
tector provides  syn- 
chronous filtering  which 
will  remove  most  of  the  har- 
monic distortion  in  the 
phase  modulation.  Initially, 
it  was  feared  that  any  am- 
plitude modulation  would 
cause  modulation  products 
from  adjacent  channel  sig- 
nals to  be  formed  which 
might  appear  on  the  se- 
lected channel  and  cause 
interference.  Also,  distor- 
tion of  the  phase  modula- 
tion could  lead  to  bearing 
errors  at  specific  bearing 
angles.  Neither  of  these 
problems  has  been  observed 
in  either  the  testing  or  the 
field  use  of  this  system. 
Therefore,  while  a  solution 
is  at  hand,  the  need  to 
employ  it  has  not  been 
evidenced  and  the  design  to 
be  discussed  In  the  re- 
mainder of  this  article  does 
not  include  impedance 
transformers.    The    subject 
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fig.  9.  Equivalent  circuit  of 

the  rf  summer. 

of  antenna  array  optimiza- 
tion and  coupling  for  this 
system  is  an  area  for  much 
additional  experimentation 
and  development. 


Rf  Summer 

The  circuit  to  be  used  for 
antenna  summing  should 
provide  a  low  insertion  loss, 
provide  a  stable  and  elec- 
tron icatly-controf  led  gain 
characteristic,  have  negligi- 
ble phase-shift  variation 
with  the  control  voltage,  be 
compatible  with  a  50-Ohm 
unbalanced  input,  and  tend 
itself  to  operating  into  a 
50-Ohm  unbalanced  out- 
put. 

PIN  diodes  and  voltage- 
controlled  FET  resistor 
devices  were  tried  and 
eventually  rejected  for  one 
OF  more  incompatibilities 
with  the  above  require- 
ments. The  dual-gate  MOS- 
FET  operating  in  a  com- 
mon-source configuration 
was  found  to  provide  an  ex- 
cellent choice.  Fig-  8  shows 
the  circuit  configuration. 

The  rf  equivalent  circuit 
is  given  in  Fig.  9.  Each 
MOSFET  acts  as  a  current 
source  into  a  common  out- 
put  impedance.  The  single, 
tapped  inductor  is  used  to 
cancel  the  combined  out- 
put susceptance  of  the  four 
MOSFETs.  Device  input  im- 
pedance is  extremely  high, 
and  the  circuit  is  broad- 
banded  by  the  use  of  rela- 
tively low  value  resistors 
for  line  impedance  termina- 
tion at  all  inputs  and  the 
output  Some  gain  is  lost 
but  it  is  quite  acceptable 


(less  than  6  dB)  and  could 
easily  be  made  up  with  a 
preamplifier  stage  at  the 
output  if  desired.  The  out- 
put voltage  is  the  weighted 
sum  of  the  four  antenna 
voltages  with  the  weighting 
determined  by  the  trans- 
conductance  of  the  FETs. 
Since  the  transconductance 
can  be  varied  by  the  second 
gate  control  voltage,  this 
provides  the  means  for 
electronically  combining 
the  rf  voltages. 

Fig  TO  plots  the  measured 
circuit  gain  (E^^^jt/E^n)  of  four 
randomly  selected  devices 
together  with  a  7th  order 
polynomial  fit  to  the  data 
By  combining  the  MOSFET 
rf  gain  characteristic  of  Fig, 
10  with  the  desired  antenna 
gain  variation  given  in  Fig. 
5,  the  control  voltage  wave- 
form for  antenna  A  can  be 
found.  This  is  plotted  in  Fig, 
n.  The  control  waveforms 
for  channels  B,  C,  and  D  are 
identical  in  shape,  but 
delayed  by  90, 180,  and  270 
degrees  respectively. 


Control  Voltage 
Waveform  Generator 

Two  inexpensive  PROMs 
are  used  to  store  the  wave- 
form plotted  in  Fig.  11.  The 
PROM  address  is  multi- 
plexed in  multiples  of  90 
degrees  commutation  an- 
gle, and  the  PROM  output, 
after  conversion  to  an 
analog  voltage,  is  demulti- 
plexed at  the  same  time  so 
that  the  entire  PROM  mem- 
ory is  utilized  to  generate 
each  of  the  four  control 
voltages.  Fig.  12  shows  the 
schematic  of  the  control 
voltage  waveform  genera- 
tor. 

The  CD4040  is  a  12-stage 
rippie-carry  binary  counter 
that  produces  an  B-bit  incre- 
menting address  to  the 
PROMs-  When  driven  at  a 
frequency  of  1,228,800  Hz, 
the  PROM  address  will  cy- 
cle at  a  rate  of  300  Hz, 
which  is  the  commutation 
frequency  of  the  system.  To 
multiplex  the  PROM,  the 
two    most   significant   bits 


0  #1  *2 

CONTROL  SAT£  VOCTAS£ 


Fig.  10.  Rf  gaif}  variation  with  coritrol  gate  voltage  for  four 
typical  field-effect  transistors.  The  curve  is  a  seventh-order 
polynomial  fit  to  the  measured  data. 


are  modified  by  adding  a  0, 
1,  2,  and  3  sequentially  to 
each  of  the  PROM  ad- 
dresses using  a  CD4008  full 
adder.  The  resulting  ad* 
dress  is  held  temporarily  in 
the  8-bit  74LS273  latch 
which  synchronizes  the 
otherwise  skewed  output  of 
the  ripple  counter. 

Together,  the  two  74S287 
PROMs  provide  an  8-bit  ad- 
dress by  8-bit  output  mem- 
ory for  the  control  wave- 
form. Each  address  corre- 
sponds to  360/256  or  1 ,40625 
degress  of  commutation, 
while  the  output  is  scaled 
to  cover  the  range  —2.5  to 
+  3.5  volts  dc  which  pro- 
vides a  resolution  of  6.0/256 
=  0,0234  volts/step.  The 
MCI 408  digitai-to-analog 


converter  is  used  with  a 
CA3240  BIM05  operational 
amplifier  to  minimize  off- 
set and  noise.  The  CD4051 

is  an  &-channel  analog  de- 
multiplexer which  directs 
the  converter  output  into 
one  of  the  four  dual-gate 
MOSFETs.  A  small  RC  filter 
formed  by  the  10-kilohm  re- 
sistors and  470-pF  capaci- 
tors in  the  rf  summer  is  suf- 
ficient to  hold  the  demulti- 
plexed control  voltage  be- 
tween updates.  NAND 
gates  A  and  B  are  used  to  in- 
hibit the  demultiplexer  ex- 
cept during  that  portion  of 
the  cycle  when  the  D/A  out- 
put is  stable.  They  also  pro- 
vide the  synchronizing 
pulse  to  the  74LS273  octal 
latch. 


9«« 


Fig.  71.  FBT  control  voltage  required  to  produce  the  ampli* 
tude  variation  shown  in  Fig.  5. 
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Fig,  12,  Grcuif  schema  t/c  of  f  he  con  tro/  vo/fage  waveform  genera  tor-  Notes:  Logic  power  is  Vcc  =  Vdd  =  +5,  Vee  =  —6, 
Vss  —  CND  =^X?  Op  3mp  power  is  +5  and  —6  Vdc. 


Audio  Signal  Processor 

Fig.  1 3  shows  the  circuitry 
used  to  extract  the  30OHz 
Doppler  modulation  fre- 
quency from  the  receiver's 

audio  output  and  generate 
a  logic  signal  synchronized 


to  the  phase  of  this  signal 
for  the  display  generator. 

Threshold  detectors  are 
also  provided  to  give  an 
overload  indication  to 
assist  in  setting  up  the 
audio  gain   of   the  circuit 


and   to  blank   the  display 
when  no  signal  is  present. 

Preamplifier  A  is  ac  cou* 
pled  to  the  receiver  and 
contains  a  gain  adjustment 
variable  over  the  range  0.2 


to  10.  Frequencies  below 
142  Hz  are  attenuated  by 

the  input  filter  and  frequen- 
cies   above    664    Hz    are 

reduced  by  the  feedback 
compensation.  Amplifier  B 
provides  an  additional  gain 
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fig.  7 J.  Audio  signal  processor  circuit  schematic.  Notes:  All  op  amps  are  1/2  LM1458  except  H,  which  is  1/2  CA3240.  All 
diodes  are  1N4148.  Logic  power  is  Vdd  =  +5,  Vee  =  --6,  Vss  =\^  Op  amp  power  is  +5  and  —6  Vdc. 
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of  10  and  further  filtering 
above  724  Hz. 

Amplifiers  C  and  C  are 
identical  second-order  low- 
pass  filters  tuned  to  a  fre- 
quency of  469  Hz  with  criti- 
cal damping.  These  filters 
and  the  commutative  filter 
described  below  were  de- 
signed using  the  methods 
given  in  "Get  Notch  Qs  in 
the  Hundreds/'  by  Mike 
Kaufman,  Electronic  Design 
16,    August    2,    1974,    pp. 

96-ior 

The  8-section  commuta- 
tive filter,  composed  of 
multiplexer  D  and  follower 
amplifier  E,  provides  a 
300-Hz  bandpass  synchron- 
ized to  the  antenna  wave- 
form frequency  with  a  Q  of 
7540  RC  where  R  is  the 
series  input  resistor  and  C  is 
the  value  of  each  of  the 
switched  capacitors.  In  Fig. 
1 3,  R  =  1 .2  megohms  and  C 
=  .047  uF,  providing  a  Q  of 
425,  Since  the  Q  of  this  cir- 
cuit determines  the  speed 
of  response  of  the  system  as 
well  as  the  selectivity,  a 
trade-off  can  be  made  in  the 
selection  of  resistor  R.  The 
vafue  shown  provides  a 
good  compromise,  but  indi* 
vidua!  users  may  prefer  a 
somewhat  faster  or  slower 
responding  display.  The 
one-shot  formed  with 
NAND  gate  L  is  used  to  in- 
hibit switching  of  the 
multiplexer  during  transi- 
tion of  its  logic-select  in- 
puts. 

Amplifier  F  provides  an 
addrtfonal  gain  of  10  and 
helps  to  attenuate  harmon- 
ics produced  in  the  com- 
mutative filter  above  796 
Hz  Ac  coupling  is  used  to 
attenuate  frequencies  be- 
low 169  Hz  because  the 
commutative  filter  does 
pass  dc.  Amplifier  H  is  used 
as  a  comparator  to  produce 
a  square  wave  sync  signal 
for  the  display  generator,  A 
CA3240  operational  amplifi- 
er is  used  here  instead  of 
the  LM14585  used  else- 
where  for  its  very  high  slew 
rate.  Ac  coupling  is  em- 
ployed to  remove  any  dc 
offsets   from   the   previous 
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two  stages,  and  a  small  RC 
filter  at  the  output  prevents 
extremely  short  sync  pulses 
from  being  generated  with 
zero  input. 

Amplifier  I  generates  an 
overload  signal  which  is 
helpful  in  setting  the  audio 
gain  of  the  system.  Blanking 
of  the  display  in  the  absence 
of  audio  input  (when  the  re- 
ceiver is  squelched)  is  ac- 
complished by  the  half- 
wave  rectification  of  ampli- 
fier  ]  and  the  comparator 
operation  of  amplifier  K.  A 
blanking  delay  of  approxi- 
mately 100  milliseconds  is 
provided  by  the  electrolytic 
capacitor. 

Display 

The  circuitry  required  for 
a  simple  LED  display  is 
shown  in  Fig.  14,  Two  one- 
shot  circuits  are  used  to 
convert  square  wave  sync 
signal  S  to  a  short  positive 
clock  pulse  which  is  used  to 
latch  the  binary  clock 
count  into  the  74LS75  quad 
latch.  The  first  one-shot  has 
an  adjustable  delay  time  to 
permit  calibration  of  the 
display  over  a  90-degree 
bearing  angle.  (Rotation  of 
the  four  antenna  inputs  is 
used  for  greater  correction.) 
The  second  one-shot  gener- 
ates the  10-microsecond 
latching  pulse. 

A  74154  decoder  drives 
the  16-LED  circular  display 
directly.  Two  additional 
LEDs  are  used  to  indicate 
audio  overload  in  the  signal 
processing  circuit  and  the 
power*on  status* 

When    both    LED    and 

three-digit  decimal  bearing 
readouts  are  required,  the 
circuit  of  Fig.  15  is  used  in 
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Fig,  14.  Simple  LED  display  circuit  schematic.  Notes:  Alt 
LtDs  are  MIL32  R.  Logic  power  is  Vcc  =  Vdd  —  +5,  Vss  — 
GND  =\n  NOR  gates  are  1/4  CD4001.  Inverters  are  1/6 
74C903.    ^ 


place  of  Fig,  14.  This  circuit 
is  designed  for  compatibil- 
ity with  the  optional  serial 
interface  to  be  described 
below  and  uses  a  4-brt  data 
bus  to  transfer  data  be- 
tween temporary  holding 
registers  and  the  display 
latches.  If  the  serial  inter- 
face _is_ornitted,  the  two  sig- 
nals SEND  and  MS  must  be 
tied  to  logic  ground, 

BCD  counter  latches  H,  I, 
and  J  are  driven  by  a 
108,026-Hz  clock  signal  and 
their  contents  are  latched 
into  tri-state  latches  O,  P, 
and  Q  by  the  delayed  sync 
pulse.  The  binary  clock 
count  is  simultaneously 
strobed  into  latch  R  by  the 
same  sync  pulse.  Since  the 
maximum  count  is  [deci- 
mal) 359,  the  maximum 
BCD  count  required  for  the 
hundreds  digit  is  3  (binary 
0011).  Since  the  two  most 
significant  bits  of  this  digit 
are  always  zero,  these  bits 
are  used  to  transfer  the 
overload  (MSB)  and  the 
display  enable  (MSB-1)  in- 
formation. A  one-shot  is 
used  to  stabilize  the  over- 
load flag  for  sampling. 


Selection  of  the  system 
clock  frequency  and  divid- 
ers was  made  so  as  to  pro- 
duce compatible  binary 
and  BCD  counter  frequen- 
cies. Over  a  complete  com- 
mutation interval  of  1/300 
second,  the  4-bit  binary  in- 
put to  register  R  will  incre- 
ment through  2400/300  X  2 
=  16  counts.  Each  of  these 
counts  then  corresponds  to 
1/1 6th  of  a  revolution  on 
the  LED  circular  display. 
Over  the  same  time  inter* 
val,  the  clock  input  to  the 
BCD  counters  generates 
108026.3736/300  =  360. 
0879  counts,  or  approxi- 
mately one  count  per  de- 
gree. Although  the  error  is 
very  small  (less  than  0.1 
degree),  it  will  accumulate 
rapidly  unless  the  BCD 
counter  is  periodically  syn- 
chronized back  to  the 
binary  counter.  The  circuit 
consisting  of  flip-flop  A  and 
the  surrounding  gates  is 
used  to  reset  the  three  BCD 
counters  every  complete 
cycle  (as  defined  by  the  bi- 
nary counter)  so  that  the 
BCD  and  binary  counts  re- 
main synchronized 
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At  a  rate  of  234375  times 
per  second  (each  426.66.  .  . 
millisecond),  data  is  trans- 
ferred from  tri-state  regis- 
ters O-R  to  latching  regis- 
ters S-V.  Timing  for  the  data 
transfer  is  obtained  from 
the  12-bit  counter,  F,  and 
the  sequence  is  as  follows 
for  the  case  where  a  serial 
interface  is  not  used.  At  the 
beginning  of  each  transfer 
cycle  (output  of  F  all  zeros), 


th^  input  to  registers  O-R  is 
disabled  using  the  DID2 
control  inputs.  These  inputs 
remain  disabled  during  the 
first  quarter  of  the  transfer 
cycle  (106.66...  millisec- 
onds). During  this  same 
quarter  cycle,  the  1-of-4 
decoder,  Y,  places  the  tri- 
state  output  of  registers 
O'R  sequentially  onto  the 
bus  using  their  DOD2  con- 
trol   inputs.   The   order   of 


selection  is  Q  {overload/ 
blanking/hundreds),  P  (tens), 
O  (units),  and  R  (binary). 
Each  register  is  connected 
to  the  bus  for  26.66.  .  .  mil- 
liseconds. While  a  tri-state 
register  is  connected  to  the 
bus,  a  corresponding  dis- 
play register  (S-V)  is  strobed 
by  a  short  pulse  generated 
by  one-shot  K-L  and  steered 
to  the  correct  display  regis- 
ter via  a  second  1 -of -4  selec- 


tor (zy  The  data  transferred 
to  the  display  registers  is 
held  until  the  next  update 
(426.66.  .  .  milliseconds 
later).  Consequently,  the 
display  appears  stable,  but 
is  still  reasonably  respon- 
sive to  changes  in  the  bear- 
ing data.  Also,  the  data  dis- 
played is  consistent  (i.e.,  the 
binary  and  BCD  data  dis- 
played are  sampled  simul- 
taneously even  though  they 
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Fig.  15.  Schematic  of  the  circuit  used  to  provide  circular  LED  display  and  a  three-digit  decimal  display:  A  data  bus  tech- 
nique is  employed  which  is  compatible  with  the  optional  serial  interface.  Notes:  Connect  4-bit  data  bus  *.  All  LEDs  are 
M1132  R.  Digital  logic  power  is  Vdd  =  Vcc  =  +5,  Vss  -  CND  =\^AII  NOR  gates  are  1/4  CD4001,  All  inverters  are  1/6 
CD4069  except P>Q  are  7/6  74C903.  Schematic  is  drawn  for  operation  with  serial  interface.  For  no  serial  interface,  add 
lumpers  SEND  toX^  MS  td\^ 
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are  transferred  sequential- 
ly)^ 

Registers  S  and  T  are 
CD451 1  BCD-to-7-segjnent 
latching  drivers  which  drive 
the  units  and  tens  displays 
directly.  Latch  U  is  a  hold- 
ing register  which  provides 
the  2  bits  of  hundreds  data 
to  the  third  CD4511  driver 
(W).  The  blanking  informa- 
tion and  overload  data  are 
also  available  from  outputs 
C  and  D  of  latch  U.  Quad 
latch  V  provides  the  binary 
LED  data  to  the  1-of-16 
selector  X. 

Serial  Interface 

An  optional  serial  inter- 
face is  shown  in  Fig-  16 
which  permits  remote  trans- 
mission or  reception  of  the 
displayed  data  using  stan- 
dard 300  baud  audio  fre- 
quency shift  tones.  This 
data  rate  and  the  FSK  tones 
used  are  compatible  with 
data  recording  and  play- 
back using  an  inexpensive 
tape  recorder  so  that  this 
interface  may  also  be  used 
whenever  unattended  oper- 
ation is  desired. 


The  universal  asynchron- 
ous receiver  transmitter 
(UART),  A,  Is  shown  pro- 
grammed for  five  data  bits, 
no  parity,  and  1-1/2  stop  bits 
per  character.  The  first  four 
data  bits  of  each  character 
are  simply  the  four  data  bus 
bits  transferred  to  the  dis- 
play registers  S-V  in  Fig.  15. 
The  fifth  bit  is  used  to  signal 
the  first  character  of  the 
four-character  message;  a 
zero  represents  the  first 
character  (overload/blank- 
ing/hundredsj. 

When  locally  received 
data  is  to  be  displayed,  the 
UART  operates  in  its  trans- 
mit mode.  The  data  transfer 
across  the  data  bus  oper- 
ates exactly  as  explained 
above,  and  the  data  bus  is 
strobed  into  the  UART 
transmit  buffer  whenever 
any  of  the  display  registers 
is  clocked.  Thus,  a  four- 
character  word  of  data  is 


sent  every  426.66.  .  .  milli- 
seconds. At  300  baud,  it  re- 
quires (5  +  1-1/2)/300  sec- 
onds  or  21.66.  .  .  millisec- 
onds to  send  each  charac- 
ter.  Since  data  is  taken  from 
the  bus  each  26.66,  .  . 
milliseconds,  this  creates  a 
gap  of  5  milliseconds  be- 
tween consecutive  charac- 
ters. 

When  display  of  remote 
data  is  selected,  the  timing 
changes  somewhat.  All  of 
the  tri-state  registers  are 
removed  from  the  data  bus 
using  their  DOD1  control 
inputs,  and  the  LJART  tri- 
state  received  data  output 
is  connected  to  the  bus 
(RDE  =  0).  When  a  first 
character  has  been  re- 
ceived (bit  5  =  0  and  UART 
data  available),  a  pulse  is 
generated  at  MS  which 
resets  12-bit  counter  F  in 
Fig.  15.  Data  transfer  into 
the   display   registers   then 


proceeds  as  usual  except 
that  the  UART  supplies  the 
data.  The  first  data  charac- 
ter is  clocked  into  display 
register  U  at  13.333,  .  , 
hiilliseconds  following  data 
reception.  Therefore,  a 
large  skew  can  be  tolerated 
between  local  and  remote 
clocks  without  affecting 
system  operation. 

In  the  local  data  display 
mode,  digital  data  at  300 
baud  from  the  UART  serial 
output  is  used  to  select 
which  of  two  clock  frequen- 
cies, 9600  or  19200,  is  ap- 
plied to  the  4-bit  Johnson 
counter,  E.  The  counter  out- 
puts are  applied  through 
summing  resistors  to  invert- 
er F  configured  to  work  as 
an  operational  amplifier. 
The  weighting  of  the  three 
summing  resistors  is  chosen 

such  that  the  filtered  out- 
put of  F  approximates  a 
sine    wave    of    frequency 


R^MOTt   AUOlO    IW 
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Fig,  76.  Optional  serial  interface  circuit  &cbematic.  Notes:  NOR  gates  are  1/4  CD4001.  Inverters  are  7/6  74C903.  Digital  logic 
power  is  Vcc  =  Vdd  =  +5,  Vss  =  CND  =\n  Amplifier  H  power  is  +13  switched  (sw);  ground  isSW^ 
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1200  Hz  when  the  UART 
output  is  "0"  or  2400  Hz 
when  the  UART  output  is  a 
"1".  Sine-wave  distortion  is 
below  5%  with  this  arrange- 
ment, and  the  FSK  frequen- 
cies are  as  accurate  as  the 
SYstenr  clock  (which  is 
crystal  controlled). 

When  the  system  is  in  the 
remote  data  display  mode, 
FSK  input  is  demodulated 
in  the  XR2211  decoder.  C. 
The  component  values 
shown  are  optimized  for 
300-baud,  1200/2400-Hz  op- 
eration using  the  procedure 
given  in  EXAR's  specifica- 
tion sheet  for  the  XR2211. 

The  audio  circuitry 
shown  at  the  top  of  Fig  16  is 
included  as  a  convenience 
when  using  the  system  with 
a  two-channel  tape  record- 
er FSK  data  can  be  placed 
on  one  channel,  and  the 
received  audio  out  of  pre- 
amplifier A  in  Fig.  13  can  be 


coupled  through  the  RC  cir- 
cuit shown  to  the  second 
channel  for  simultaneous 
recording.  On  playback, 
this  audio  is  amplified  by 
the  LM380  (amplifier  H]  to 
drive  a  loudspeaker  so  that 
bearing  data  can  be  easily 
correlated  with  the  re- 
ceived signal. 

Power  Supply  and  Clock 

The  entire  system  is  de- 
signed to  operate  from  a 
single  unregulated  supply 
voltage  between  11.5  and 
14.5  V  dc  negative  ground 
for  mobile  operation.  Total 
input  current  is  approxi* 
mately  one  Ampere  with 
the  display  enabled.  Fig.  17 
shows  the  power  supply 
and  clock  circuits. 

Gates  A  and  B  are  con- 
nected for  linear  operation 
and  form  a  crystal-con- 
trolled   oscillator.    The 


74LS197  is  used  to  divide 
the  9.8304-MHz  clock  fre- 
quency by  8  to  generate 
1 .2288  MHz  for  the  antenna 
control  waveform  genera- 
tor and  binary  display.  Two 
74LS193  counters  are  con- 
nected to  divide  the  clock 
frequency  by  91  to  generate 
108026  Hz  for  the  BCD  dis- 
play. Gates  F  and  G  and  the 
74LS74  flip-flop  are  used  to 
load  a  count  of  256  —  91  = 
165  into  the  two  4-bit  count- 
ers, tf  the  BCD  display  is  not 
used,  ICs  D,  E,  and  H  may 
be  omitted. 

A  7805K  regulator  pro- 
vides +  5  V  dc  for  the  digi- 
tal logic,  operational  ampli- 
fiers, and  the  displays.  The 
7808  regulator  provides  +  8 
V  dc  for  the  MOSFETs  used 
in  the  rf  summer. 

Negative  voltage  is  gen- 
erated by  a  switching  in- 
verter/voltage doubler  cir- 
cuit that  produces  approxi- 
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mately  ^8  V  dc  at  the  in- 
put to  a  7906  regulator.  The 
—  6  V  dc  is  used  as  the 
negative  analog  supply 
voltage. 

Operational  amplifier  K 
generates  the  +2.0  V  dc 
reference  used  for  D/A  co^^ 
version  and  threshold  com- 
parison. 

Electronics  Construction 

(f  you  wish  to  build  the 
electronics  from  scratch, 
your  best  bet  is  to  use  wire- 
wrap  sockets  for  alt  of  the 
DIP  integrated  circuits  and 
the  discrete  components 
[resistors,  diodes,  and  smalt 
capacitors).  Individual  wire- 
wrap  pins  may  be  used  for 
the  larger  components  such 
as  the  electrolytic  capaci- 
tors.  All  circuitry  except  the 
rf  summer  may  be  con- 
structed on  open  perforated 
board  with  0.1"  spacing  to 
accept  the  wire*wrap 
sockets.  Be  sure  to  bypass 
the  +5  V  dc  using  .047-  or 
<1-uF  disc  ceramic  capaci- 
tors near  each  of  the  TTL 
ICs  and  the  CD4511S. 
Mount  the  7805 K  regulator 
on  a  good  heat  sink.  Be  sure 
to  use  5%  resistors  and 
either  mylar  or  dipped  mica 
capacitors  for  all  of  the 
audio  filtering  and  digital 
one-shot  circuits- 

The  rf  summer  circuit 
must  be  mounted  in  a 
shielded  enclosure  using 
construction  practices  con- 
sistent with  the  frequencies 
involved.  Phono  jacks  work 
well   for  the  antenna  and 
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Fig.  17.  Schematic  of  the  power  supply  and  clock  chcuitry.  Notes:  Power  to  LM1458  ts  +5  and  —  6  V  dc.  Logic  power  is 
Vcc  -  +5,  CND  =Sr 
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f/g.  75,  Construction  detail  of  the  long  radial.  Two  are  re- 
quired. 
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f/g.  19,  Construction  detail  of  the  short  radial.  Four  are  re^ 
quired. 
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Fig.  20.  Vertical  element  dimensions.  Four  are  required. 


especially  important;  how- 
ever, each  of  the  four  lines 
must  be  of  the  same  electri- 
cal length.  For  this  reason, 
and  to  prevent  excessive 
Signal  loss,  the  antenna 
should  not  be  located  too 
far  from  the  electronics. 

Element  length  may  be 
increased  to  provide  great- 
er capture  area  and  may  be 
either  balanced  or  unbal- 
anced using  a  ground  plane 
composed  of  radials.  Me- 
chanical stability  is  impor- 
tant, however,  especially  in 
a  mobile  application. 

A  good  basic  design  suit- 
able for  either  fixed  or 
mobile  use  is  given  below. 
Elements  are  approximate- 
ly 1/4  wavelength  long  and 


Fig.  21.  Suction  cup  spacer. 
Four  of  these  are  required 
for  mounting  the  antenna  on 
a  car  roof. 


receiver  connectors.  Keep 
all  leads  short  and  arrange 
the  parts  symmetrically. 

A  professionally  designed 
unit  utilizing  double-sided 
printed  wiring  boards  with 
plated-through  holes  and  an 
attractive  enclosure  is 
available  from  Doppler  Sys- 
tems in  either  kit  form  or 
fully  assembled  and  tested. 
Photo  A  shows  the  interior 
construction  of  the  fully  ex- 
panded version  of  the  sys- 
tem (digital  readout  and 
serial  interface). 

Antenna  Construction 

The  antenna  array  must 
contain  four  identical  ele- 
ments located  in  the  cor- 
ners of  a  square  array  hav- 
ing sides  less  than  one-half 
wavelength.  Analysis  shows, 
however,  that  the  best  per- 
formance can  be  expected 
with  an  array  size  between 
1/16  and  5/16  wavelength. 
Each  element  must  be  ver- 
tically polarized  and  non- 
directional  in  the  hori- 
zontal plane.  Antenna  im- 
pedance and  matching  to 
the  transmission  lines  is  not 
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Fig.  22.  Center  support  detail.  Only  one  is  required. 


are  spaced  1/4  wavelength 
apart  at  2  meters,  Radials 
extend  an  additional  1/4 
wavelength  beyond  the  ele- 
ments, giving  the  antenna 
compact  and  sturdy  char- 
acteristics. All  material 
should  be  available  from 
local  suppliers.  Alternative- 
ly, specific  items  may  be 
ordered  from  Doppler  Sys- 
tems. 

Aluminum  Stock 

(1)— 6*   X   1-1/Z'   X   1-1/2"   X 
1/8"  angle 

(2)— 1Z  X  3/8"  o.d,  X  .035"- 
wall  tubing 

Teflon 

(1)—!'   X   1-1/2"   X   1/8'*  rec- 
tangular bar 

Hardware 

(16)— 6-32  X  1/2"  round  head 

machine  screws 

(16>— 6-32  X  3/4"  round  head 

machine  screws 

(4)'-6^32    X    1"   round  head 


machine  screws 
(24)— No,  6  flat  washers 
(32)— No.  6   split-type  lock- 
washers 

(40)— 6-32  hex  nuts 
(8)— No.  6  locking-type  solder 
lugs 

(4)— 8-32  X  1/2"  round  head 
machine  screws 
(4)— No.    6    split-type    lock- 
washers 

(4)— 8-32  hex  nuts 
*  (4)— 1/4-20  X  2"  eye  bolts 
*(8)— 1/4-20  hex  nuts 

*(e)-  1/4"'split-type  lock- 
washers 

*{4)— V4-20  X  1-1/2^' bolts 
*(4)— 1/4"  flat  washers 
* (4)— 1/4-20   Insert   suction 
cups 

*(4)— adjustable  straps  with 
gutter  clips 

**{1)— 5/16    X    2"  center-to- 
center  X  3"  long  U-bolt 
•*(2)— 5/16   spjit^type    lock- 
washers 
**(2)— 5/16  hex  nuts 
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Fig.  23.  Side  arm  construction  detail.  Two  are  required. 
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Fig.  24.  Drill  guide  dimensions.  Make  this  too!  from  stock 
left  over  from  the  center  support  and  side  arms. 
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Fig.  25.  Teflon  insulator  con- 
struction. Use  the  drill  guide 
and  a  block  of  wood  when 
drilling  this  material. 


Etectricaf 

RG^174/U  coax  cable  (length 
depends  on  installation) 

(4)— phono  plugs  (shielded 
type) 

*  Required  for  mobile  mount- 
ing. 


Fig.  26.  Assembly  of  center  support  and  side  arms.  The  U-bott  is  required  only  for  mast 
mounting. 


*  * 


Required  for  mast  mount- 
ing. 

Cut  two  pieces  20-1/2" 
long  and  one  piece  18-5/8'' 
long  from  the  aluminum 
angle.  Save  the  remaining 
short  length  for  use  as  a 
drill  template  with  the 
teflon,  Be  sure  to  file  all 
ends  smooth  after  cutting. 

From  each  of  the  12-foot 
pieces  of  tubing,  cut  one 


piece  57"  long,  two  pieces 
20-1/4"  long,  and  two  pieces 
19"  long.  If  you  are  making 
the  antenna  for  mobile 
mounting,  cut  four  addi- 
tional pieces  11/16"  long 
from  the  remaining  short 
length  of  tubing.  File  all 
ends  smooth  after  cutting. 

Mark  and  drill  all  of  the 
holes  shown  in  Figs.  18 
through  24.  Use  a  counter- 
sink to  deburr  all  of  the 
holes  after  drilling. 

Cut  the  teflon  into  four 


pieces  1-1/2"  long  as  shown 
in  Fig.  25.  Clamp  the  four 
teflon  pieces  together  be- 
tween a  piece  of  wood  and 
the  end  of  the  drill  guide. 
Drill  the  six  5/32"-diameter 
holes  through  all  four 
pieces. 

Prepare  four  lengths  of 
coax  cable  by  soldering  No. 
6  solder  lugs  to  both  the  in- 
ner conductor  and  the 
shield  at  one  end,  and  a 
phono  plug  at  the  other.  Be 
sure  that  the  four  pieces  are 
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Fig.  27.  Vertical  element  installation  on  the  antenna  side  arms. 


cut  to  the  same  length. 

Assemble  the  two  arms 
to  the  support  bracket  us- 
ing  the  8-32  hardware  as 
shown  in  Fig.  26.  Use  a 
square  to  align  the  arms 
perpendicular  to  the  sup- 
port before  tightening  the 
screws. 

At  each  end  of  the  two 
arms,  assemble  a  vertical 
element  using  the  6^32 
hardware  and  teflon  insu- 
lator as  shown  in  Fig.  27. 
Check  that  the  element  is 
perpendicular  to  the  arm 
and  that  the  element 
mounting  hardware  does 
not  touch  the  aluminum 
arm.  Tighten  the  screws  suf- 
ficiently to  compress  the 
lockwashers,  but  do  not 
overtighten  so  as  to  crush 
the  tubing  or  the  teflon 
insulator.  Connect  the  coax 
cable  and  tie  it  as  shown  as 
a  strain  relief. 

Attach  the  short  and  long 
radiats  to  the  ends  of  each 
arm  using  the  6-32  hard- 
ware shown  in  Fig.28.  If  the 
antenna  will  be  used  on  a 
car,  also  mount  the  suction 
cups  and  eye  bolts  as 
shown.  Align  the  "eyes"  so 
that  they  face  outward 
from  the  suction  cups. 
Photo  B  shows  a  typical  in- 
stallation. 
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t3K-32  ?<  3/4  SCREW 


SHORT   BAD(AL 


(/4 

FLAT  WASHES 


LONG  RAOFAL 


sue  HON 

CUP 


(3)#e  LOCKWASHERS 


^Z  HEX  NUTS^ 


EYE   BOLT 


fig.  28.  Radial  element  assembly.  The  eye  bolt  and  suction 
cups  are  required  only  for  car  mounting. 


Mark  the  phono  jack 
ends  of  the  coax  cable  "A", 
"B'\  ''Cr  and  "D"  accord- 
ing to  Fig.  29,  Mark  antenna 
''A"  also  for  ease  in  aligning 
the  systenn  later. 

Installation  and  Adjustment 

Primary  power  require- 
ments for  the  electronics  is 
113  to  13.5  V  dc  negative 
ground  at  1  Ampere  maxi- 
mum. Ordinary  12-V  dc 
automobile  battery  power 
may  be  used,  or,  for  fixed 
operation,  an  inexpensive 
12.6-V  dc  power  supply 
may  be  used,  such  as  Radio 
Shack  Model  22-127. 

System  interconnection 
without  the  serial  interface 
is  particularly  simple  as  in- 
dicated in  Fig.  30.  While  the 
external  speaker  connec- 
tion can  be  used,  you  will 
probably  find  a  more  con- 
venient connection  to  be 
the  high  and  low  ends  of  the 
receiver's  volume  control. 
This  wilt  enable  the  listen- 
ing level  of  the  receiver  to 
be  adjusted  without  affect- 
ing the  audio  input  level  to 
the  direction  finder. 

The  serial  interface  can 
be  used  in  several  ways  as 


indicated  in  Figs.  31  and  32. 
Bearing  data  and  receiver 
audio  may  be  recorded  si- 
multaneously as  shown  in 
Fig.  31.  Virtually  any  audio 
tape  recorder  is  adequate 
for  this  application  because 
of  the  low  baud  rate  and 
wide  FSK  shift  used  for 
serial  data  transmission.  A 
stereo  system  is  recom- 
mended so  that  the  normal 
receiver  audio  (voice)  infor- 
mation may  be  recorded 
with  the  bearing  data. 

Two  systems  may  be  con- 
nected as  shown  in  Fig,  32 
for  remote  data  display.  A 
switch  could  be  installed  at 
the  central  site  to  enable  a 
single  monitor  point  to 
display  the  bearing  data 
received  at  two  or  more 
remote  sites  for  tri angula- 
tion. The  possibilities  for 
more  complex  system  inter- 
connects using  digital  pro- 
cessing for  automatic  trian- 
gulation  and  logging  are  ex- 
citing. 

Cal  ibration  adjustments 
are  very  simple  and  should 
not  be  required  after  initial 
setup  unless  the  antenna 
orientation  is  changed  or  a 
different  receiver   is  used. 


-In 


THu 


D  0 


[T 


Fig,  29.  Antenna  top  view  showing  marking  of  phono  plugs 
reauired  for  orooer  calibration. 


Allow  the  receiver  and  di- 
rection finder  to  warm  up 
before  making  final  calibra- 
tion adjustments,  however. 
After  setting  the  re- 
ceiver's volume  control,  the 
direction-finder  gain  adjust- 
ment is  made.  Increase  the 
gain  until  the  overload  LED 
flashes  on  voice  peaks.  (If 
this  adjustment  is  very  low, 
the  display  will  remain 
blanked  J  Setting  is  not  criti- 
cal, but  the  overload  LED 
should  blink  with  a  duty  cy- 
cle between  about  10  and 
50  percent  during  normal 
speech. 


The  direction-finder  bear- 
ing control  should  then  be 
adjusted  so  that  the  correct 
bearing  is  displayed  for  a 
known  transmitted  signaL 
Do  not  use  a  nearby  handie- 
talkie  for  this  calibration  as 
local  reflections  are  sure  to 
result  in  an  error,  A  repeater 
station  which  is  within  the 
line  of  sight  of  the  antenna 
makes  the  best  calibration 
source.  Changing  channels 
will  have  very  little  effect 
on  system  calibration,  so 
any  convenient  station 
within  the  band  may  be 
used.  The  display  should  be 


i^m 


WWW 


DlRECTlOhf 

FINDER 

ELECTflOMiCS 


AS  SHOWN 


~;h 


I2VDC    POWER 
SUPPLY 


fig.  30.  Basic  system  connection  to  antenna,  power  source, 
and  FM  receiver.  If  a  transceiver  is  used,  be  sure  to  disable 
the  transmitter  to  prevent  inadvertent  transmission  into  the 
RDF  electronics. 
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f /g.  31  Sena/  interface  connection  for  tape  recording  and     Fig.  32.  Use  of  serial  interface  for  remote  display  of  bearing 
playback,  data. 


calibrated  to  display  bear- 
ing relative  to  magnetic 
North  in  a  fixed  station  set- 
up and  should  correspond 
to  straight  ahead  in  a 
mobile  application.  The 
calibration  range  of  the 
bearing  control  is  approxi- 
mately 90  degrees.  If  the 
system  needs  further  cor- 
rection, either  rotate  the  an- 
tenna physically  or  switch 
the  antenna  inputs  to  the 
electronics.  Be  sure  not  to 
reverse  the  order  of  anten- 
na rotation,  however  The 
acceptable  combinations 
for  inputs  A,  B,  C,  and  D  are: 
Ant.  A,  Ant.  B,  Ant.  C,  Ant 


D;  or  Ant.  D,  Ant  A,  Ant>  B, 
Ant.  C;  or  Ant.  C,  Ant.  D, 
Ant.  A,  Ant  B;  or  Ant  B, 
Ant.  C,  Ant  D,  Ant.  A.  See 
Fig.  8  for  definition  of  an- 
tenna inputs  to  rf  summer 
and  Fig.  29  for  the  defini- 
tion of  antenna  elements. 

If  the  serial  interface  op- 
tion is  to  be  used,  the 
receive  frequency  adjust- 
ment  can  be  made  by  re- 
cording a  few  minutes  of 
data,  then  playing  it  back  in 
the  Remote  Display  Mode 
while  making  this  adjust- 
ment. Note  the  control  set- 
tings where  invalid  data  oc- 


cur, then  set  the  control 
midway  between  these  set- 
tings.  If  valid  data  is  re- 
ceived up  to  one  of  the 
ends  of  the  control  adjust- 
ment *Jse  the  end  point  as 
the  invalid  data  point.  The 
setting  of  this  control  is  not 
very  critica!. 

Accuracy  tests  have  been 
performed  using  fixed-sig- 
nal sources  and  a  fixed-re- 
ceiving site  to  eliminate 
changing  reflection  paths. 
The  antenna  was  rotated  on 
a  calibrated  turnstile  and 
errors  measured  between 
the  true  bearing  and  the 
displayed    bearing.    These 


were  generally  well  within  5 
degrees  except  when  the 
transmitted  audio  was  un- 
usually loud  or  deep- 
voiced.  Even  in  those  cases, 
better  bearing  data  could 
be  obtained  by  mentally 
averaging  the  displayed 
data. 

Field  testing  has  occured 
over  the  past  year  using  the 
system  competitively  in  lo- 
cal transmitter  hunting.  The 
success  record  achieved  to 
date  has  been  very  impres- 
sive considering  the  high  ex- 
pertise in  transmitter  hunt- 
ing which  exists  in  the 
Phoenix  area.B 
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PERSONAL  GUARANTEE 
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TS530  INTRODUCED 

Digttai  readout  bulk  in.  FitsTSfliO 
accessories.  Replaces  TS520  SE, 
Call  for  quote  and  intro  package. 

UNDER  SSOfLOO 


IC2  AT 

BP'5- 
49.95 
BC-30- 

69.95 

NEW  IC-22U 

List  -  329.00 
INTRODUCTORy 
PRICE 

289.00 
[C255-A  * 389. 00 

ACCESSORIES 
HM^8  49.95 

HM-9  34.50 

HM-10  39,95 

PS-15  149,00 

PS-20  229.00 


DONS  CORNER 

Best  new  buy  in  HF  AC  Transceivers-Kenwood  TS830S. 
Reports  are  great,  failures  low.  deliveries  steady. 

Best  used  buy— Collins  KWM2,  Excelleni  backup  rig  or 
priTTiary  station  at  cheap  prices  i^  you  look  hard.  Suggestron; 
buy  Round  Emblem  if  possible,  ihey  were  built  in  the  JO's, 

Try  the  new  Mini  RG-8  from  Belden  or  other  quality 

brands.  Good  for  a  KW  to  30MHZ.  RG-59  outer  diameter. 
Flexible  and  dearer  than  RC^.  95%  braids  foarn^  easy  to  put 

connectors  on. 

Be  sure  to  iry  Coax -Seal.  New  product  on  market  for 
wrapping  coax  connectors.  Works  great  on  air  leaks  on  my 

truck! 

New  items/rdeas.  Watch  for  radfos  wtth  more  features  at 
cheaper  prices  to  come  along.  Ejcample;  TS820S  replaced  by 
TS830S  which  h  a  better  set. 

One  notable  exception,  the  Rockwell  KWM  J80,  the 
quality  is  there  regardless  of  price. 

Come  see  your  favoiite  maniif  jcturcf/dealer  in  Houston, 
August  2*4,  1981.^ 

See  you  next  month! 
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Wa^hingtory  }L  61571 


The  History  of  Ham  Radio 


part  XV 


Reprinted  from  OCC  News,  a  publication  of  the  Chicago  Area  Chapter  of  the  QCWA. 


There  had  been  no  chang- 
es in  radio  legislation  in 
fourteen  years,  and  by  1926 
there  were  over  700  appli- 
cations on  file  with  the  De- 
partment of  Commerce  for 
radio  broadcast  station  li- 
censes and  about  16,000  li- 
censed radio  amateurs  op- 
erating  in  the  United  States. 
Of  special  interest  to  all 
was  the  allocation  of  fre- 
quencies above  2000  kc  de- 


cided upon  by  the  Fourth 
National  Radio  Conference. 
(See  Table  1.) 

Broadcasters  had  95 
available  frequencies  with 
ten-kc  separation,  with  six 
reserved  exclusively  for 
Canada. 

Mounting  Listener 
Reserttnient 

The   listening   audiences 


generally  agreed  that  there 
were  too  many  high-pow- 
ered broadcast  stations  op- 
erating in  the  lower  wave- 
bands with  too  little  infor- 
mation and  entertainment 
of  high-class  value.  In  addi- 
tion, the  problem  of  regen- 
erative whistles  from  neigh- 
boring radio  sets  was  a  bug- 
aboo. The  receivers  on  the 
market  in  1926  lacked  good 
design  and  circuitry  devel- 


Kilocycles 

Meters 

500-550 

545-600 

550-1,500 

200-545 

1 ,500-2,000 

150-200 

2,000^3,500 

85.7-105 

3,600-4,000 

75-85,7 

4,000-7,000 

42.8-75 

7,000-8,000 

37.5^2.8 

8,000-14,000 

21.4  37.5 

14,000-16,000 

18.7-21.4 

16.000-56,000 

5.35-18.7 

56,000^4,000 

4.69-5.35 

64,000-400,000 

J496-4-69 

400,000^401,000 

.7477-7496 

Service 

CW,  ICW,  phone,  aircraft 

Broadcast 

Amateur  phone,  CW,  ICW 

Aircraft,  point-to-point,  mobile  relay 

Amateur,  army  mobile,  navy 

vessels  with  aircraft 

Public  toll,  mobile,  point-to-point, 

relay 

Amateur,  army  mobile 

Point'to-point,  relay 

Amateur 

Public  toll,  mobile,  government, 

point-to-point,  experimental 

Amateur 

Experimental 

Amateur 


7a6/e  1.  1926  frequency  at  locations. 


opment,  so  they  oscillated 
and  produced  spurious 
signals.  By  8  pm  every 
night,  when  the  squealers 
and  howlers  started,  the 
time  for  receiver  shutoffs 
had  arrived.  Enjoyment  of 
radio  listening  began  to 
wane. 

Licenses  and  frequency 
assignments  for  radio 
broadcasting,  as  well  as  all 
other  associated  regula- 
tion, still  rested  with  the 
Department  of  Commerce, 
with  Secretary  Hoover  in 
charge.  As  more  conflicts 
arose,  the  Department's  au- 
thority was  seriously  ques- 
tioned. Several  broadcast- 
ers, notably  W|A2  in  Chi- 
cago, challenged  the  legal- 
ity of  the  regulations  per- 
taining to  "time  on  the  air^' 
assignments.  They  asserted 
that  The  Freedom  of  the  Air 
gave  everyone  the  right  to 
choose .  .  .  where  and  when 
he  operated .  .  .  that  the  peo- 
ple of  the  country  were  the 
ones  who  had  The  Freedom 
of  the  Air.  In  consequence, 
the  division  of  time  among 
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SUMMED  SPECIALS 


HAL  ^D4  MHz  vkrnncanwmnmm    '  —  ---     -=^z^    KUD^SOO  **Hn   hlodel  n  lut 
dMMyaiiiM«a.  230i  Vkmtt  aim     .        .  -  -  ;.     i^AM  2304  Modmi  i3  U  r««i 
hiQfHpjn  praarapt  iiftK  23D<  UoiM  M  hjt  cnming  >ponP  Au  ciT  Bi*  aiieHe  Idts 
catn*  inlf)  w*^  Attlfigft  IN  an^  OUT.  vKt  «ilti  iwlfwfpiooted  dtacasl  iMt^ing 
Futory  wn^   ^rm?  iHlKil  iW  ■•  Of  the  3dOM«:  SSO  addillOniUl    POAW  SURHy  i(^. 

FirE£'  liPAiGEIIAMlUy.  WftH  EACH  KIT 


FREQUENCY  COUNTERS 


COMPUTE  KiTSt  CONSISTING  OF  EVE^V  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HALMOA  7  DlGH  COUNTER  WITH  FRE- 
QUENCY RANGE  OF  ZERO  TO  600  MMi  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  MIGM  FREQUENCY,  AUTOWATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  1  0  SEC  OR  t  SEC  GATE  WITH  OPTtONAl,  1(5 
sec  GATE  AVAILABLE  ACCURACY  ±  001%.  UTILIZES  lOMHi  CRYSTAL  5 
PPM 

COMPLETE    KIT . ,  tl2i 

HAl-iOOA  7  DtGiT  COUNTER  WITH  PREOUENCY  RANGE  OF  ZtRO  TO  300 
MHf  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AHO  ONE  FOR 
HIGH  FREQUENCY  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  IS  ^  OSgC 
OR  t  SEC  GATE  WITH  OPTtONAl  IQ  SEC  GATE  AVAILABLE  ACCURACY 
?  00t%.  UTILIZES  laMHj  CRYSTAL  5  PPM 
COHPtrrE    KIT ...-  -. tlOt 

HAL-50A  aOiGlT  COUNTER  WiTH  FUEQUENCY  RANGE  OF  ZERO  TO"50 
MM/  OR  BETTER  AUTOMATIC  DECIMAL  POINT  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  INPUT  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONEX 
PflE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MAO£  f  0 
SEC  AND  T  SEC  TIME  GAtlS  ACCURACY  +001%  UTILIZES  lOMHi 
CRYSTAL  5  PPM 
COMPUTE    KIT..... »IOt 

flE-SCALEI  KITS 

(Pre  dYiKed  GlO  board  and  aii  components! 

HAL  lOa  A/PtI , ,  ,  $24.95 

(Same  as  above  w^^h  pfeampi 

HAL  600  PIE, $2d.9S 

iPfe-dnileCl  GiO  t)oard  and  an  componenis^ 

iSame  as  Above  byi  *fih  preampi  *i#ff.iP*# 

TOUCH  TONE  DECODIR  KIT 

HIGHLY  STABLE  DECODER  KIT  COMES  WiTH  ?  SiDED  PLATED  THflU  AND 
SOLDER  FLOWED  GlO  PC  BOARD.  T  567  s.  2  7402.  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  3^  I  m  5V,  INCHES  MAS  12UNES0UT 
ONLY  $}«.«% 


DELUXE  12  BUTTON  TOi>CHTONE  ENCODER  KIT  i/lili;ing  tlv«  new  ICM  ??(% 
Chip  Ptavtdes.  both  VISUAL  AND  AUQ^O  mdicaliofis*  Coities  mih  iis  own  two 
ll>n«  Ano<ltfef]  aiuftiii%u4nncit>in«t  Measures  only  1 3^4  m  ^^4     Co^fHele  wirrr 
Touch  Tone  pa^  boar^d  crYSia^  c^>p  anil  ait  necessary  componenis  to  tmi&ti 
rh#  iiii 

For  fhose  who  wisK  to  mouni  i^e  encoder  m  a  hand  held  uftii  ihe  PC  board 
measures  only  9n€'  *  }  2i*'  This  partial  Kit  wirh  PC  board.  ctYSlai,  chip  and 
components 

ACCUKini-MEMOIT  OPTION  KIT  THIS  ACCUKEYER  MEMORY  KIT  Pffi}- 
VfDES  A  SIMPLE.  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITr 
TO  THC  WB4VVP  ACCUKEYEfl    WHILE  DESIGNED  FOR  DIRECT  ATTACH 
MENT  TO  THE  ABOVE  ACCUKEYER.  (T  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LJTTlE  DIFFICULTY  fift.VS 

ACClMtTti  (fcrr)  this  ACCUKEYER  is  a  revised  version  OF  THE  VERY 
POPULAR  W64 VVF  ACCUKEYER  ORIGINALLY  OeSCRlBED  BY  JAMES  GAR 
RETT,  IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 

ACCyVfm—MIMOiT  OPTfQMllT— TOGETHER  ONLY  f  32.00 

6-IHCIT  CLOCK   •   11/24  HOUR 

coMpLrre  kit  consisting  of  2  pc  gio  pre  drilled  pc  boards,  t 

CLOCK  CHiP  6  FNO  3§9  READOUTS,  \^  TRANSISTORS.  3  CAPS,  9 
resistors.  S  DIODES  3  PUSH  SUTTON  SWITCHES.  POWER 
TRANSFORMER  ANO  INSTRUCTIONS 

OON  T  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  £XTftA. 

AT ..-. ." ." iii.n 


CASt  Available  and  wi 
S6  50l«tO«lvM.^ 


fit  any  one  ol  the  above  ctoc*ts    Reyular 


ClOC* 

Prtce 

MX-MCIT  AlAflM  CLCKK  KIT  for  Home,  camper,  RV,  or  field  day  use.  Opwates 
on  12  voJi  AC  or  DC.  and  has  ifs  own  60-Hz  ume  base  oo  the  6oard  Comptele 
With  all  siectronrc  components  and  Iwo  piece,  pre  drilled  PC  boards  Board 
Size  4"  V  3",  Comptece  with  speal^er  and  switches  H  opmated  on  DC,  merem 
rvoihing  mo'^  to  buy  * 

Twelve  volt  AC  line  cord  for  ihoAe  wN)  wish  to  operate  the  clocf«  Irom  1 10-voii 
AC  fits 

SHIPPING  iNFOfllPATlON 

OflOtRS  OVER  $20  00  WllL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
12000 PLEASE  INCLUDE  ADDITIONAL  $1.50  FOR  HANDLING  ANO  MAfLlNG 
CHARGES  SEND  SASE  FOR  FREE  FlvER 


HAtOlD  C    NOWIAND 
WIZXH 


Hal-Tronix 


P  O  BOX  tlOl 

SOUTHGATE.  MtCM   48195 

PHONE  (313)  285*1782 


Jl 


I 


The  HD-73 

Rotator 
by  Alliance 

A  precision  instrument 

built  to  last. 

The  HD-73  combines  Dual-Speed  rotation 
and  a  single  5-position  switch  with  the  clear 
visibility  of  a  backlit  D'Arsonval  meter.  So 
you  get  precise  control  for  fast  and  fine  tuning. 
And  the  advanced  technology  of  HD-73 
is  backed  by  quality  construction.  Heavy 
duty  aluminum  casings  and  hardened  steel 
drive  gears.  Lifetime  factory  lubrication  that 

withstands -aO'^F  to 

120^F.  temperatures. 

The  superior  design 

of  the  HD-73  mast 

support  bracket,  with 

optional  no-s!ip  positive 

drive,  assures  perfect 

in-tower  centering  with 

no  special  tools. 

*        Automatic  braking 

minimizes  inertia 

stress. 
Easy  to  install  a 
pleasure  to  use. 
The  HD-73  is  on 
your  wavelength. 
Write  for  perform- 
ance details 
today. 


r 


I  want  to  tune  in  on  HD-73. 

D  Send  complete  details 

□  Give  me  Ihe  name  of  my  nearest  dealer. 

NAME 


ADDRESS 
CITY 


STATE, 


ZIP. 


V 


The  Alliance  Maaufacturing  Company.  Inc., 
Alliance,  Ohio  44601  ^^^ 


I 
I 
I 
I 
I 
I 
I 
I 
I 
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the  powerful  stations, 
known  as  Class  B  stations, 
was  challenged  and  legal 
action  resu[ted. 

The  New  Radio  Bills 

The  radio  legislative  situ- 
ation in  Congress  brought 
about  important  stipula- 
tions through  the  enact- 
nnent  of  two  long-overdue 
bills.  The  House's  White 
Bill  H.R  9971,  one  of  many 
previously  considered  by 
committee,  was  finally 
voted  on  favorably  March 
15,  1926,  placing  the  con- 
trol of  radio  in  the  Depart- 
ment of  Commerce,  In  the 
Senate,  the  Dill  Bill,  S  4027 
(Fig  1),  introduced  April  19, 
1926,  provided  for  an  inde* 
pendent  regulatory  com- 
mission, These  two  bills 
went  to  a  joint  compromise 
conference  committee,  but 
were  not  acted  upon  until 
the  70th  Session,  The  new 
law  emerged  in  final  form 
February  23, 1927,  after  be- 
ing signed  by  President  Cal- 


vin Coolidge  and  desig- 
nated The  Radio  Act  of 
1927. 

Henceforth,  available  li- 
censes were  granted  to  li- 
cense-seekers on  request  on 
the  basis  of  priority  of  de- 
mand. The  new  Radio  Act 
provided  for  dividing  the 
United  States  into  five  radio 
zones  to  facilitate  parcel- 
ing out  available  radio 
channels  as  applications  for 
licenses  and  renewals  were 
received.  It  was  implied 
that  the  Secretary  of  Com- 
merce should  make  an  ec|- 
ujtable  distribution  of  fre- 
quencies and  power  among 
the  zones  and  issue  licenses 
accordingly.  Also  provided 
for  in  the  Act  was  the  ap- 
pointment of  a  five-mem- 
ber commission,  one  merrv 
ber  for  each  zone,  to  consti- 
tute an  advisory  body  to  aid 
the  Secretary  in  the  desig- 
nation of  channels,  etc. 
President  Coolidge  made 
the  committee  appoint- 
ments on  March  1, 1927. 


With  radio  and  other  as- 
sociated regulations  still  in 
the  hands  of  the  Depart- 
ment of  Commerce,  Sena- 
tor Dill  had  the  following 
remarks  to  contribute: 

The  question  has  arisen 
during  consideration  of  the 
bill  as  to  whether  the  regula- 
tion of  radio  should  be  en- 
trusted to  the  Secretary  of 
Commerce^  or  to  any  other 
one  man.  It  is  my  belief  that 
at  the  present  stage  of 
development  the  details  of 
administration  should  re- 
main with  the  Department 
of  Commerce,  but  that  a 
nonpartisan  commission 
should  be  established  with 
authority  to  pass  finally 
upon  questions  which  may 
be  referred  to  it  by  the  Sec- 
rerary  of  Commerce  or  any- 
one else.  The  decision  of 
this  commission  should,  of 
course,  be  subject  to  review 
by  the  courts. 

In  all  the  fourteen  years 
of  radio  control  under  Sec- 


retary Hoover,  no  serious 
criticism  was  aimed  at  his 
method  of  administration 
.  .  referred  to  in  a  passing 
remark  by  Dill  During  the 
debate  in  Congress,  there 
emerged  criticism  concern- 
ing one-man  control  with 
the  observation  that  "such 
arrangement  would  give 
the  President  the  final  say 
while  political  opposition 
would  be  deprived  the  use 
of  the  ether!  Control  must 
be  non-partisan!  I" 

The  several  committees, 
in  their  long  debates  before 
reaching  compromises,  rec- 
ognized the  need  for  exten- 
sion of  broadcast  into  the 
higher  frequencies,  but  did 
not  want  to  encroach  upon 
the  major  bands  used  by 
the  amateurs.  The  extensive 
progress  continuously 
made  by  amateur  and  ex- 
perimental ''wireless"  was 
clearly  exemplified  in  the 
assignments  made  to  the 
frequency  bands  for  ama- 
teur use.  ■ 


0«tii  0QNGRS8B 
IrrSEfiMON 


S.  4057 


'Tr.:^'-^ 


|!;.V 


IN  THE  SEJS'ATJi  OF  THE  UNITED  L^TATIIH 
Ai'itii.  IS  (calwciKr  dtt/^  Amu.  96),  102(J 

M(f*  nii.i,  intixKluccd  this  fullDwInq'  UilU  wIiIpIi  wn»  rciid  iwiro  mill  rtferffril 
lo  l]it  Coil  111  lILUmi  oh  1nlu]'!iitiiLii  Ci^Jiiiiien^ 


A  BILL 

Kbr   liii*    n^ikilNiM    +4    nuVm    c-ntiiiiiiiitIciiLjiiii.s    mni   fnr  otiier 

[ii.ijr{Ki7i^. 

1  lie  ii  nmcktt  %  (Ae  Sennit  and  iiou»  **f  Represrnia- 

2  CiiMsif  of  thn  b'nitftl  StaCvt  of  Amcrtm  m  C&ftffre^  ns^i^Mt 
Jt      (A)   Tliiil    it    y    UervUy    ded«Treil    unil    reoHiriiJcd    Lbiit 

4  llic  cllirr  willitii  lliu  liiiiib  ■•(  llic*  I  uiU^ii  Slnbra,  its  Tciti- 

5  Umih  and  }HniHi£»^i«>]iM;,  U  the  Ittnlictinlile  iwt^c^diiu  of  tlw 

6  |>iMj]ilr  ilicrnil,  iinil  llijil    itti?  niiituiriiy   li*  republic  Its  ^tst 

7  ill  iiiUgrHnli*  itiul  f«»rL-ii(ti  miiiiiH^rdi*  h  i:tMulvn\\l  nivm  IIm* 
S  ijitui^trm  iir  lite  I'uifcd  Stiilr?i  Uv  lln  Fcilcriil  CuiiJititiiliijiL 
9  N<|  p^r^mi,  iinn^  cnmiany,  nr  intqicmititNi  slall  Wc  of 

10  u|»cnnc   ttuy  uji|iiini[it4  ff»r  ihc   rmn-misskjn  nf  ciier^   or 

11  cAiTumiiiiaiiiom  fir  $L^ak  by  mdio  (n)   rfom  nne  filacc  m 

Fig.  1. 
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THE 


NATION  FOR 


ANGING  TINES 


DELTA— symbol  of  change-- and  the  llrst  HF  transceiver 
with  all  nine  bands— offers  more  of  the  features  you  need 
for  these  changing  times. 

Tennessee  Technology  Leads  The  Way. 

Today  s  operating  demands  the  changes  a  DELTA  station  offers.  All 
nine  HF  bands  in  all  solid-state  design  with  optimized  receiver 
sensitivity  and  sdectiviti^^,  200  watt  100%  duty  cycle  no-tune 
transmitter,  QSK.  VOX,  PTT,  ALC,  Notch,  Offset,  and  more.  AU  in 
a  compact,  ready-to-go-anywhere  functional  design  that  offers  light 
weight,  thorough  shielding,  and  operating  ease.  And  a  price  that 
permits  affording  the  full  complement  of  accessories.  TEN-TEC  put 
it  all  together—in  DELTA— for  you, 

For  The  Change  in  Bands. 

DELTA  with  all  nine  bands  ^another  TEN-TEC  "first"  160 
through  10  meters,  including  the  new  10,  18 and  245  MHz  bands. 
(Crystals  optional  for  18  &  24.5  MHz),  DELTA  is  ready. 

For  The  Change  in  Band  Conditions, 

Optimized  design  for  the  ideal  balance  between  sensitivity  (0.3  ^V 
for  10  dB  S-hN/N)  and  dynamic  range  (85  dB  or  better)  plus 
switchable  20  dB  attenuator  that  puts  you  in  control  of  even 
extreme  situations.  No  matter  where  you  live  or  what  power  your 
neighbor  is  mnning,  DELTA  can  handle  it 

Super  selectivity  pennits  narrowing  DELTA  bandpass  to  suit  the 
crowds.  The  four- position  switch  selects  the  standard  2.4  kHz  SSB 
filter,  adds  a  section  of  the  4-stage  active  audio  filter,  cascades  an 
optional  CW  filter  (for  14  poles  of  filtering),  and  cascades  both 
filters  with  4  stages  of  audio  filters  to  give  you  the  passband  window 
you  need  with  the  virtually  ultimate  skirt  selectivity  required  to  knife 
through  strong  adjacent  signals. 

Built-ing  to  quiet  the  world.  A  uariable  notch  filter  is  standard  on 
DELTA.  Vary  from  200  to  3500  Hz  to  notch  out  interfering  carriers 
or  CW  signals  to  a  depth  of  50  dB  or  more.  Offset  tuning  for 
moving  the  receiver  frequency  ±1  kHz  to  reach  that  DX  or  to  fine 
tune.  *'Hang*  AGC  to  give  you  smoother  receiver  operation. 

For  The  Change  in  Operating  Styles, 

Variety  is  the  word  for  today,  and  DELTA  offers  it. 

For  a  rag-chew  wvtth  an  old  friend,  200  watts  of  SSB  to  the  proven 
solid-state  amplifier  (designed  by  the  leader,  TEN-TEC)  with 
built-in  VOX  and  PTT. 

For  the  fun  of  operating  200  watts  CW  with  QSK— full,  fast 
break-in  that  makes  CW  a  conversation,  saves  time,  and  opens  a 
window  on  DX. 


Power  up  or  down.  Adjustable  threshold  ALC  and  drive  let  you 
choose  power  levels  with  full  ALC  control. 

DELTA  accepts  what  you  have,  what  you  want . , .  from  separate 
antennas  to  linears,  transverters,  remote  VFO,  12  VDC,  keyers  and 
more— just  plug  in. 

For  The  Change  In  Lifestyles. 

DELTA  moves  with  you.  '*At  home^*  anywhere — on  your  operating 
desk,  in  the  field,  on  a  boat,  plane,  camper,  wherever.  Its  neat  small 
si2e  (4%"h  X  11% "w  k  15"d)  and  light  weight  (12^2  lbs.)  make  it  a 
good  traveling  companion.  Yet  compact  as  it  is,  DELTA  panel  size 
and  knob  spacing  make  it  comfortable  to  use  hour  after  hour  in 
your  home  station. 

For  The  Change  In  Economics. 

These  days,  everyone  wants  more  value  for  his  money  And 
DELTA  offers  it  More  features  and  performance  per  dollar.  Quality 
that*s  American-made,  Service  you  can  count  on.  A  solid 
warranty— one  year  on  the  transceiver  plus  an  extra  five  year 
pro-rata  warranty  on  the  amplifier  transistors.  And  low  prices! 


The  DELTA  Rig 

Model  580  DELTA  Transceiver  , 
Model  283  DELTA  Remote  VFO 
Model  280  DELTA  Power  Supply 
Model  282,  250  Hz  CW  Filter  , , 
Model  285,  500  Hz  CW  Filter  , , 
Model  234  RF  Speech  Processor 
Model  214  Electret  Microphone 
Model  645  Dual  Paddle  Keyer  . . 


Other  Optional  Accessories 

Model  670  Single  Paddle  Keyer  *•,..••, 
Model  227  Antenna  Tuner 


£869.00 

189.00 

169.00 

30.00 

45,00 

139.00 

39.00 

85.00 


39.00 
79,00 


Isn't  it  time  for  you  to  change?  Check  the  DELTA  rig  at  your  dealer 
or  write  for  full  details. 


iran 


TEN-TECMC. 

SEVIERVILLE,  TtNNE$SE£  37062 


The  VoCom  Two-Meter  Monkey 

30  Watts  out  from  a  mighty  small  package 


Alyson  Cfupp  NWEi 
73  Magazine  Staff 


VoCom'$  2C025~2  2m  amp. 


Through  the  wonder  of 
integrated  circuits,  you 
can  now  buy  a  hand-held 
two-meter  transceiver  that 
will  do  almost  everything  a 
larger  rig  will  do.  Today, 
many  hams  are  using  the 
new  synthesized  hand- 
helds  in  their  cars.  The  only 
drawback  to  this  arrange- 
ment is  the  limited  power 
output  of  the  hand-held  — 
sometimes  you  need  those 
extra  Watts  I  VoCom  has 
come  up  with  an  ideal  solu- 
tion. The  2C025*2  two-me- 
ter power  amplifier  will  pro- 
vide you  with  thirty  Watts 
out  for  a  mere  two  Watts  in 
and  is  small  enough  to  fit 
almost  anywhere. 

The  amp  is  housed  in  a 
classy  gold-colored  metal 
case,  measuring  3.37"  X  3'' 
xr56"  high  (2"  high  in- 
cluding the  bracket).  The 
bracket  is  a  typical 
U-shaped  strip  of  metal 
which  can  be  positioned  ei- 
ther over  or  under  the  am- 
plifier. Finding  a  place  for 
this  little  gem  is  not  too  dif- 
ficult, even  in  a  small  car. 
Excellent  installation  in- 
structions are  given  in  the 
manual.  Any  questions  that 
arise  concerning  what  to 
use  to  hook  the  amp  up  are 
easily  answered  by  consult- 


ing the  complete  charts 
provided  which  list  proper- 
ties of  various  sizes  of 
stranded  hookup  wire  and 
coax.  Also  covered  in  the 
well-written  manual  are  the 
selection  of  a  proper  loca- 
tion and  the  vital  impor- 
tance of  adequate  heat  dis- 
sipation. 

The  front  panel  has  an 
on/off  toggle  switch  for 
power  and  a  power-status 
LED.  The  switch  is  on  the 
horizontal  axis  rather  than 
the  usual  vertical  axis, 
which  takes  some  getting 
used  to.  The  back  panel 
sports  two  SO-239  coax 
connectors,  one  for  the  an- 
tenna and  the  other  to  hook 
the  amplifier  up  to  the 
transceiver.  Exiting  the 
back  panel  via  a  grom- 
meted  hole  is  a  short  heavy 
power  cable,  a  reminder  of 
the  relatively  high  current 
requirements  of  such  an 
amplifier. 

Being  insatiably  curious, 
I  had  to  know  what  was  in- 
side the  box,  and  getting  in- 
side proved  a  bit  difficult. 
The  screws  are  apparently 
secured  with  some  sort  of 
shellac  and  require  a  lot  of 
torque  to  remove.  Opera- 
tion of  the  amplifier  does 
not    require    opening    the 
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case,  but  two  of  the  six 
screws  that  hofd  the  case 
together  also  hold  the 
bracket  on.  These  natural- 
ly, must  be  removed  for  irv 
stdilation 

Once  you  do  get  a  peek 
inside,  it  is  obvious  that  the 
amplifier  is  carefully 
planned  and  well  laid  out. 
Its  kick  is  supplied  by  an 
MPSA13  which  is  bolted  to 
the  thick  aluminum  plate 
that  serves  both  as  a  heat 
sink  and  as  the  bottom  of 
the  cabinet, 

I  tested  the  amplifier  on 
a  12.25-volt  power  supply, 
which  is  some  1.55  volts 
less  than  the  recommended 
13,8  volts.  Even  at  this  low 
voltage,  the  amplifier  per- 
forms above  the  manufac- 
turer's rating.  Specifically, 
with  an  input  power  of  Vi  a 
Watt,  the  output  is  7  Watts; 
at  1  Watt,  output  jumps  to 
25  Watts  Either  1  Va  or  2 
Watts  will  give  you  about 
27  Watts  out  while  at  5 
Watts  in  (the  maximum  rec- 


ommended by  the  manu- 
facturer), the  output  was  31 
Watts, 

Gripes?  Only  one.  The 
cabinet  is  not  rf -tight,  which 
may  or  may  not  be  a  prob- 
lem in  your  installation. 
Otherwise,  I  found  the  am- 
plifier to  be  a  superb  per- 
former. T/R  switching  is  fast 
and  silent,  and  use  of  the 
amplifier  had  no  effect  on 
the  audio  quality  of  my 
transceiver.  The  model  I 
tested  was  designed  for  a 
rated  drive  of  two  Watts; 
there  is  also  a  model  avail- 
able that  achieves  full  out- 
put with  a  battery-saving 
200  mW,  If  you'd  like  to 
give  your  hand-held  a  little 
more  punch,  at  home  or  in 
your  car,  take  a  good  look 
at  the  VoCom  amps! 

For  more  information, 
contact  VoCom  Products 
Corporation,  65  East  Pala- 
tine Road,  Suite  11  h  Pros- 
pect Heights  IL  60070,  Pt2> 
459-3680  Reader  Service 
number  480   ■ 


TUNE   OUT 

SCANNER 

INTERMOD  ! 


GROVE  FTR-2  SCANNER  FILTER 

.  .  .  WORTH   A   CLOSER   LOOK! 


FOR  PRODUCT  INFORMATION  ANO  CATALOG,  WRITE: 


A 


NTERPRfSES    iNC 

DEPT.  K 
Brasstown^  North  Carolina    2890  2 


...  at  last . . . 
your  shack  organizedl 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 


$16450  S-F  RADIO  DESK 


Also  Available 
Floor  Space:  Sr  vVwIe  By  30"  Dm  p 

KEYSTONE  AVENUE  *  CULVER 


Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  com  tort  and  ease  of  operation* 

FINISHES:  Walnul  or  Teak  Stain, 

Floof  £p«c«:  39  '  Witl»  by  30"  DMp 

A<ldilional  Iniormalion  on  fl«i7M«sl 

Oh^c^s,  Money  Ord«fs,  B&fikAmericard 

and  Master  Chai^gft  AcoeptMl  ^  ^ 

F.O  B,  Oufver  City  (in  C&lit.  Adct  6%  Sates  Tax,) 
OEALEP  INQUIRIES  INVrTED, .. 

CITY,  CALIF.  90230  —  PHONE  <213)  S37-4a7Q 


&\ 


*^  4 1 8 


WE'RE  ROLIN 
IN  CRYSTALS! 

2  Meter  Crystals  —  $3.95  each 
(10  or  More  —  $3.50  each) 


We  Stock  Crystals  For: 


RoYln  Distributors 


Ctem 
Kenwood 

Standard 
Lafayette 


Drake  tcom 

Midland  Regency 

Wilson  Yaesu 

Tempo  VHF  Eng 

(We  Also  Accept  Orders  For  Custom  Crystals*) 


P,0*  Box  436  Department  7 
Dtinellen,  TN.X0ddl2 

201-469-1219 


Organize  yaur  shack  with  a 

CLVTTEltFREE  MODULAR 
CONSOLE  $179.95 

•  Large.  42"  H  x  57'^  W  x  29"D 

•  Strong  groove -con  struct  ton 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P,0  Box  5103  Tacoma,  WA  98405 
(206)759-1611  ^B3 


■flead«r  Service— see  pa^e  114 
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Arthur  CiilmBn  KIVtC/2 
U  R'tne  Street 
Prmcetor^  Nf  08540 


The  Solid-Copy  RTTY  TU 

state-of-the-art  performance 

you  can  afford 


RTTY  can  be  one  of  the 
most  enjoyable  as- 
pects of  amateur  radio. 
Though  outwardly  it  may 
seem  complex  to  the  un- 


initiated, the  concepts  In- 
volved are  easily  mastered 
by  anyone  acquainted  with 
CW.  The  September,  1977, 
issue  of  73  is  probably  the 


best  introduction,  and  it 
was  after  reading  it  that  I 
became  interested.  RTTY 
had  always  seemed  rather 
mysterious    and    untouch- 


able, but  a  clear  explana- 
tion was  ail  that  was  need- 
ed to  remedy  that  situation. 
I  wilf  describe  here  the 
top-quality    terminal    unit 


QufT 


Fig.  1.  The  WIFIT  RY generator 
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KLM  KLM  KLM  KLM  KLM  KLM  KLM 


••  •• 


•  •• 


y 


2  and  3  eL_  10  meter  inonobanders 


2  meter 
hf-perforrrtance  vertical 


-■..y 


/ 


/ 


/ 


Available 
NOW! 


Super  Gain 


6  Meter 
Long  Boomet 


Broadband  2  meter  4  el 

H 


Also  featuring: 

Select  KLM  performance-oriented  UHF/VHF 
Power  Amplifiers,  and  antennas,  1.8  to  520  MHz: 
monobanders,  tribanders,  log-periodics, 
verticals,  dipoles,  circulars  and  stacked  arrays. 

KLM  P.O.  Box  816,  Morgan  Hill,  CA  95037  (408)  779-7383 


t^ Reader  Service — s&e  pag^  1 74 
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that  i  have  been  using  with 
excellent  results  for  over  a 
year  now.  It  is  simple  to 
assen>ble  and  provides  real 
stateo  ft  he-art  perfor- 
mance. 

The  heart  of  my  TU  is  the 

Flesher  DM-170.  The  price 
of  $39.95  and  excellent  re- 
viev^^s^  made  this  the  logical 
choice  for  the  best  low-cost 
demodulator.  The  DM~170 
has  easily-tuned  active  fi^ 
ters  (for  170H2  shift),  auto- 
start 3  tuning  meter,  and  an 
oscilloscope  output 

After  using  it  for  a  while, 
I  decided  to  try  the  Flesher 
PS-170  bandpass  filter.  The 
whole  filter  is  contained  on 
a  T  X  2-3/8"  PC  board  and 
consists  of  four  stagger- 
tuned  active  filters.  1  was 
skeptical  about  any  in- 
crease in  performance,  but 
in  situations  of  heavy  QRM, 
the  filter  really  helps. 
Watching  the  signals  on  a 
scope  with  an6  without  the 
PS-170  switched  in  is  con- 
vincing evidence  that  the 
unit  really  performs.  The 
output  of  the  filter  can  be 
taken  before  or  after  a 
stage  of  hard  limiting,  pro- 
viding even  more  flexibility. 

Having  the  Flesher  de- 
modulator and  filter  up  and 
running,  1  added  an  auto- 
start relay  board  to  the  set- 
up. Actually,  since  I  do  lit- 
tle VHF  RTTY  work  here,  I 
haven't  used  this  feature, 
but  since  the  Flesher  has 
an  autostart  output,  it 
seemed  easy  enough  to  in- 
clude it  The  relay  will  turn 
on  the  ac  power  to  the  TTY 
in  the  presence  of  a  RTTY 
signal  and  turn  it  off  in  its 
absence.  The  delay  time  for 
turning  on  the  power  is 
about  3  seconds  and  the  de- 
lay for  turning  it  off  is  ad- 
justable by  an  external  pot. 
Flesher  also  sells  a  relay 
board  kit,  inctdentaily,  but 
it  is  simple  enough  to  home- 
brew one. 

In  use,  it  is  sometimes 
nice  to  be  able  to  test  the 
demodulator  and  teleprint- 


Photo  A.  JU  with  Baudot/ASCII  converter  on  top. 


er  without  the  necessity  of 
using  signals  from  the  re- 
ceiver. For  this  purpose,  1  in- 
cluded in  my  terminal  unit 
an  RY  generator.  The  char- 
acters RYRY  .  are  sent 
continuously  until  the  Re- 
turn/Line Feed  switch  is  de- 
pressed. This  allows  any  ad- 
justments to  be  made  off 
the  air.  The  RY  generator  I 
used  is  extremely  simple:  it 
was  described  in  73  Maga- 
zine.^ I  have  included  a 
schematic  in  Fig.  1. 

My  teleprinter  is  a  Model 
33  ASR  and  uses  the  ASCII 
code.  A  code  converter  is 
used  with  the  33  to  convert 
to  Baudot  code.  The  code 
converter  also  was  de- 
scribed in  73,^  One  very 
nice  feature  of  this  setup  is 
that  the  code  converter 
utilizes  two  UARTs  to  con- 


vert the  serial  code  to  paral- 
lel code  which  can  be  pro- 
cessed by  the  converter. 
The  UARTs  provide  signal 
regeneration  and  possible 
speed  conversion  as  a  side 
benefit.  The  TTY  is  much 
more  reliable  when  operat- 
ing on  a  regenerated  signal. 
In  addition,  the  converter 
includes  the  unshift-on- 
space  feature  which  inserts 
a  letters  character  after  a 
space  if  you  are  in  the  fig- 
ures mode.  This  helps  the 
copy  very  much  when  con- 
ditions are  bad. 

A  block  diagram  of  the 
TU  is  shown  in  Fig.  2.  A  bot- 
tom view  is  shown  in  Photo 
B.  On  the  right  are  the 
DM-170  and  PS-170-  In  the 
center  near  the  front  panel 
15  the  RY  generator,  and  be- 
hind it  is  the  relay  board. 


The  left-hand  side  is  filled 
with  the  ±12-volt  supplies 
for  the  demodulator  and  fil- 
ter and  the  +5-volt  supply 
for  the  RY  generator  and 
code  converter.  The  tuning 
meter  on  the  front  is  useful, 
but  not  nearly  so  much  a^ 
an  external  scope.  Original- 
ly, I  had  planned  on  includ- 
ing a  small  scope  in  the 
same  chassis,  but  things  got 
a  little  too  cramped.  The 
scope  outputs  can  be  seen 
in  the  rear  view.  Photo  C. 
They  are  the  BNC  connec- 
tors. Also  shown  in  that 
photo  are  the  plugs  for  the 
code  converter  and  the  TTY 
outlet. 

The  receiver  here  is  an 
NC-303  which  1  use  in  the 
50OHz  bandwidth  position. 
The  bfo  is  offset  so  that  the 
passband  is  centered  about 
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Fig.  Z  Block  diagram  of  the  TU. 
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1-800-327-3364 


ri'^ij  Mi  IIVA  Wl  iW^  K 


MIAMI,  FLORIDA  33126 
1-305-592-9685  •  1-305-763-8170 

WE  ALSO  CARRY  MANY 
MARINE  &  AIRCRAFT  RADIOS 


i^^l?,'^ 


ASTRO  150  $975.00 

MATCHING  POWER  SUPPLY  179.95 

MATCHING  ANTENNA  TUNER  169.95 

General  Frequency  Range 
160  Meter  Band -1.8-2.4  MHzt 
80  Meter  Band -3.0-4.5  MHz 
40  Meter  Band -6.0-8.3  MHz 
20  Meter  Band -13.8-16.0  MHz 
15  Meter  Band -20.8-23.0  MHz 
10  Meter  Band-28.0-30.0  MHztt 
t  Model  151  only 
ft  Model  150 only 


HF/SSB 

PORTABLE 

RADIO  STATION 

100  WATT 

1 1 5/230  V 
50/60  Hz  AC 
OR  12V  DC 
IS  AVAILABLE 


DIPLOMAT  150 


BATTERY  PACK  CHARGER 


tMi 


mttm 


BIRD  WATT  METERS  &  ACCESSORIES 
LARGEST  SELECTION  IN  THE  EAST 


^^1 


35  AMP  Reg.  P.S. 

LIST  250.00 

N&G  PRICE  149,00 


20  AMP  Reg. 
LIST  129.00 
N&G  PRICE  79.95 


WAVE  MAG 

LIST  24.95 

N&G  PRiCE  15.00 


ST  2  TUNER 

ASTRO  150 

PSU  5  POWER  SUPPLY 

1 500Z  Amp. 

LIST  PRICE  3000.00 


■9  ■M.M---m-  ^ 


6  AMP  Reg. 

LIST  89.95 

N&G  PRICE  39.95 


MA25B 

LIST  279.00 

N&G  PRICE  249.95 


BIRD  43  142.00 

All  Bird  Prod,  in  Stock 


LL  PRICES  ARE  SUGGESTED  RETA 


mmmm 


Photo  B.  Boitom  view  oi  the  TU.  DM-170  is  on  the  far  right. 
With  PS-t70  on  its  left.  The  RY  generator  is  behind  the  meter 


2200  Hz  from  zero  beat  of 
the  incoming  signal.  This 
allows  full  advantage  to  be 
taken  of  the  selectivity 
offered  by  the  receiver. 
Audio  is  coupled  into  the 
TU  through  a  small  transis- 
tor  output   transformer 


which  matches  the  8-Ohm 
audio  to  the  lOOOOhm  in- 
put  impedance  of  the 
DM'1 70 

This  compact  TU  has 
shown  itself  to  be  very  sen- 
sitive, easy  to  use,  and  re- 
liable under  real  operating 


Photo  C  Rear  view:  BNC  jacks  are  for  the  tuning  scope. 


conditions.  Sometimes  a 
totally  unrecognizable  sig- 
nal {to  the  human  ear)  will 
provide  perfect  copy.  Un- 
der marginal  conditions, 
copy  becomes  garbled,  oc- 
casionally, but  only  at  the 
point  where  the  signal  is 
either  buried  under  the 
noise  or  an  interfering  sta- 
tion is  too  close  in  fre- 
quency Considering  that 
the  total   cost  was  under 


$100  [excluding   the   code 
converter),    the    perfor* 
mance  is  outstanding. 
Build  one  and  seelB 

References 

1.  New  Products,  T3  Magazine, 
September.  1977,  page  14. 

2.  E.  H.  Sommerfield,  "'RTTY 
Test  Station/'  73  Magazine,  Sep- 
tember.  1977.  page  104. 

3.  J.  G.  Mills.  "Baudot  to  ASCH 
Converter/'  73  Magazine,  Sep- 
tember, 1977,  page  80. 
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SOISCDNSER  BOX  4327 
OVERLAND  PARK.  KANSAS  B6204 
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BUY-SELL-TRADE 

All  Brands  New  &  Reconditioned 
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We  Want  to  DEAL— Call  Us— We'll  Do  It  Your  Way. 

WE'RE  #1 


master  charge 


NOTE:     SEND  S1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EOUIPMENT, 

*  ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF  UNSERVtCED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST   SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE, 


58     73  Magazine  •  June,  1981 


Is  only  for 


UPERHAMS 


New  desk  and  hand  microphones  from  SPAIN. 
SADELTA  mics  have  3  longer  range  and  are  designed 
for  amateurs  who  want  the  best 


(desk)  and  (hand)  offer  you  more  features 

for  less  money.  If  you  try  them<  you'll  fall  in  love  with  their 
performance,  their  texture  and  attractive  color.  Finally  you'll  fall  in 
love  with  their  special  TURBOCOMPRESSION. 

Once  you  try  them,  yoult  shout: 
"B^^iJO.  THESE  ARE(-yTh6?MfCS" 


Main  Specifications 

BRAVO 

FfNE 

MP-20 

MP^21 

MP-22 

HM'20 

Element  Type 

DYNAMIC 

Impedance 

From  50  to  100  K  Ohms.           , 

Gam 

(*)  50  dB 

46  d6 

Compression 

(*)  20  dB  at  30  mjcrobar 

16  dB  at 
30  mbar 

Cable 

4  cond.  (1  shiefded)  for  connector 
from  3  to  7  pins 

Maters 

0 

1       ' 

2 

0. 

Switch 

Normal /Vox 

t*)  Adjustable 

SEND  FOR  FREE  CATALOG  OR  SEND  FOB  SAMPLES 
(check  $  50  each.fr eight  prepaid) 

DEALER  IMQUrRIES  WELCOME 


Avda.  Jordan,  12  -  BARGE  LOW  A-35 
tdl.  3-212  00  16  Tx.  50023  SPAIfa. 


E^^^^i 


HM-20 


SEE  FOR  YOURSELF 


'^m^Mm^^^^M^^^^m^^Mm^, 


t^ 


..>*?>^^ 


I 


ioT 


Listen  to  Valor  when  it  comes  to  the  omnhgain 
base  Station  antenna.  Featuring  5/8  wavelength 
and  3d B  gain,  this  antenna  is  power  rated  200 
watts,  high  efficiency,  low  VSWR.  Construction 
is  of  quaiity  materials,  including  1 7-7  stainless 
steel,  6061 -T6  aiuminum,  chrome-plated  brass. 
No  copper  coii  to  burn  out.  Listen  to  the  ieader 
in  amateur  products  —  Va lor  Enterprises —and 
choose  the  omni-gain  for  better  performance. 


1981 
DiSCOUNT 

ELECTRONiCS 
CATALOG 


JOIN  THE  PAK! 

Send  for  our  Free  catalog  and  become  a 
member  of  our  exciustve  Pak.  Our 


members  recerve  Poly  Paks' 
exciting  catalog  several 
times  a  year.   We  offer: 
Penny  Sales,  Free 


^-\kO 


Premrums  and  Low, 

Low  Prices  on  a  wide  variety  of 


Electronic  Products  such  as  Computer  Periph- 
eraiSf  Integrated  Circuits,  Speakers,  Audio 
Equipment,  Rechargeable  Betteries,  Solar  Prod- 
ucts, Semiconductors,  and  much,  much  morel 
Take  advantage  of  our  25  years  as  America's 
foremost  Supplier  of  discount  electronics. 


Visit  Booth  #90  at  "The  1981  Atlanta 
Hamfesti^ah"  June  20-21,  1981 


I 


VALOR  ENTERPRISES,  INC. 
185  West  Hamilton  Street 
West  Milton,  Ohio  45383 
(513}  698-4194  or  698-4195 
Outside  Ohio:  1>800-543*2197 


^422 


Model  OG146B 
144-148  MHZ 

Model  OG220B 

220-225  MHZ 

(Not  Illustrated) 


Mast  &  Cable  ttot  inctudetir 


RUSH  ME  YOUR  FREEDJSCOUNTCATALOGI 

AnnnPf^S^ 

CITV; 

RTiTF- 

7IP' 

^  Reader  Service — see  page  t'f4 


CLIP  AND  MAIL  COUPON  TODAY  TO: 

POLY  PAKS,  INC.    ^56 

P.O.  BOX  942.  ST6 

S.  LYNNFtELD,  MA.  01940                 (6ir)  245-  3S28 
- ^ 
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When  H  comes  to 

AMATEUR 
RADIO  QSUs . . 


rt'sthe 

ONLY  BOOK! 

us  or  DX  Listings 


1981 


Here  they  are!  The  latest  editions.  World- 
famoys  Radio  Amateur  Callbooks^  the 
most  respected  and  complete  listing  of 
radio  amateurs.  Lists  calls,  license  classes, 
address  information.  Loaded  with  special 
features  such  as  call  changes,  prefixes  of 
the  world,  standard  time  charts,  world- 
wide QSL  bureaus,  and  more.  The  U.S. 
Edition  features  over  400,000  listings, 
with  over  100,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
300,000  listings,  over  90,000  changes. 
Place  your  order  for  the  new  1981  Radio 
Amateur  Callbooks,  available  now. 


Eatih      ^)  Slipping      imai 


L_i' 


USCalibooK 


n  ForOign 


$17.95    $2.55    $20.50 
$16.95    $2,55    $19.50 


Order  both  books  at  the  same  time  for 
$37.45  including  shipping. 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  S2,55 
for  shipping.  Illinots  residents  add  5% 
sales  tax. 

SPECIAL  LfMITED  OFFER! 

Amateur  Radto 

Emblem  Patch 

ontyS2. 50  postpaid 

^&gasys  on  blue  tieW .  fed  leitenng  3  *  wide  x 
3'  high.  Great  on  jackets  and  caps.  Sorry,  no 
call  teners. 

OHOEfi  TODAY! 


RADm  AMATEUR  I  I  I  I 

caMbook  wc 

925  SHerwood  Drive 

Lake  Bluff,  IL  60044,  USA 


killT 


I 
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ROBOT 
BOO 


CENTRAL  NEW  YORK'S  MOST  COMPLETE  HAM  D£ALER_ 

DHAKE 

(COM  Bi^^^^^H       TR7-DR7 

^^       KEfHJWOOD 
T&a30S 


VAESU 


FT707 


FeatLiring  Kenwood.  Yaesu.  loom.  Drake,  Ten-Tec,  Swan.  Dentron.  Alpha,  Robot. 
MFJ,  Tempo,  Astron,  KLM,  Hy  Gain,  Mosley.  Larsen,  Cushcraft,  Hustler.  Mini 
Products,  Bird,  Mirage.  Vibroplex,  Bencher,  Info-Tech,  Universal  Towers. 
Cailbook,  ARRL,  Astatic,  Shore.  We  service  everything  we  settf 

Write  or  can  for  quote.  Y0U  Won't  Be  Disappointed. 
We  are  just  a  few  minutes  off  the  NYS  Thruway  (I-9Q)  Exit  32 


OUT  OF  STATE        ONE 
CALL  TOLL  FREE 

800-448-9338 


ONEIDACOUNTY  AIRPORT  TERMINAL  BUILDING 


0  RISK  ANY,  NEW  YORK  13424 

H  t    Rm    Cili  (315(  337  0M3  Of  73S^0470 


*^337 


Warren  ^K2 1 XN 
Bob    WA2MSH 


Handful 


POWER 

Biv?  yOVT  bw-pQwer  2mew  r\q  real  punch  by       #.Z  m  2  wtlt  tominal  drive  (sptcity) 
delivering  a  potent  25wflH  signal  with  only  two       •  2  mm  modal  delivfsrs  15-20  wails  with  oplf 
watts  of  dnvfl  (alto  tvai table  set  up  for  200  milli-  "rt*  J?*"  ^  ^^^^ 

watts  drive)    Compact  and  convenient  to  mount.  ?  L  **"^.'**'***r''5  ^VS^^  or  WARS 

i,  ^ ,.  ti-j-i  irnic   -.   j^-i  f*     ^    t-  *  •  ■tits  *il  ippJicame  FCC  specmcatians 

VoCom  s  Model  2C025  is  ideal  for  ear.  boat  or  ^  **«    »,  j  ■         j  ■         •  *■     i 

,-.,_-  ■  ,  •  ZOflmWdn¥€  model  permits  operating  Icom 

anvwhere  you  ve  sot  a  1 2  VOC  source    Al  only  jc^za  or  Vaesu  FI-ZOTR  on  their  battery-saving 

sa4,95  ($99,95  for  200  mW  drive),  it's  the  low  power  mode 

perfect  companion  for  your  Drake,  Entomm,  Henry,  •  Only  $84.95  {$99,95  fat  200  mW  drivej 
Icom,    Kenwood.    Mororola,   Star^dard,    Wilson, 
Vaesy  or  other  2-meter  FM  ponablel 

Even  More 

POWER 

Give  your  2-meier  hand-held  50  waits  of  punch 
with  the  Model  2C050.  or  100  watts  with  the 
Model  2C1  DO  amplifiers  Or  use  the  Model  2C11I0 
with  your  25-watl  output  2-meier  rig.  hy  plugging 
in  the  appropriate  drive-pfogramming  module 

Compact  artd  reliable,  all  VoCom  ptiwer  amplifiers 
ieaiure  from-panel  on-df  switching  for  conven 
ieni  shut  down  wfien  they're  not  needed  tor  short 
hauls,  plus  an  LED  status  mdkalor 

See  your  dealei  or  contact  VoCam  lodty  lor  t 
copy  ol  our  deteHed  four -page  catalog 

ANTENNAS  for  2-meter  Hand-Helds 

%-Wave  Gain  Antenna  NEW!  Short,  Compact 


Provides  nearly  10-dB  garn  over  a 
rubber  ducky  when  extended  to  its  full 
47".  yet  telescopesto  only  8"  tor  listen- 
ing or  carrying  Works  w*th  any  BNC 
equipped  radio.,.  Only  $24.95 


tt 


tt 


UGLY  DUCKLING 

Only  4  v^"  sfiort.  yer  performs  iikea  "full 
size"  ducky.   Available  for  either  BNC 
or  threaded  rnounts 
Only  $14.95  (BNC)>  $12.95  (threaded) 

Available  now  from  your  local  amateur  radio  dealer  or  order  direct: 

♦^90 

85  E»t  Fafitini  Roil  Suiti  111,  Frosptet Hiigitis,  \l i0070 

PRODUCTS  CORPORATION  ^^    (312)  459-3680 


^vaitduig  iiuw  Hurn  yuu 

VoCom 
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!  AFFORDABLE  CW  KEYBOARD! 


Transmtts  perfect  Morse  Code  *  Suirt-m  16 
cri^racter  buffer  *  Intemat  speaker  and  side- 
tan«  *  Reed  fstay  OLtlput  eliminates  keying 
pfoDtems  •  AiJ  solid  state  circuits  and  sockets 
for  reliability  *  Speed  range  5 — 45  WPM  •  Perfect 
companion  to  our  MORSE-A-WORO  CW  code 
reader^ 


I. 


MORSE-A-KEVER  KiT,  model  MAK-K»  Complete  kit  of  parts  &  ma^ua^ S159.9& 

MORSE*A*KEVER,  model  MAK-F,  Factory  wired  &  tested  ......,.,..,.,     S205,00 

MORSE-A'KEVER  ESSENTIAL  PARTS  KIT,  model  EPK-K.  ..,,,,,.....     5    59.95 

(Essential  parts  kit  for  ^Yome-brewefs  consists  of  pc  board,  board  parts  and  manual. 

You    supply    ASCII     keyboard;      cabinet,     power    supply    &     misceffaneous    parts.) 

Send    cfieck    or    rnoney    order.    Use  your   VISA  or   MasterCard*  Add   $5.00  shipping  and 
handling    for   Continental    U,S.   Wisconsin    residents   ddd   4%  Wisconsin  State  Sales  Tax< 

Corporation  Telephone    1414)  241-8144 

Post  Off  tee  Box  B13G,  Thiensville,  Wisconsin  53092 


I 

■ 
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Now— the 
industry^ 

first  truty 


INFO-TECH  M-300C 
TRI-MODE  KEYBOARD 

A  microprocessor  controlled  keyboard 
that  generates:  Morse,  RTTY.  &  ASCII 


Morse  Fftsturfts: 

•  4  to  125  WPM.  im  WRM. 
jficrements 

•  9  adjustable  weight  levels 

•  refay  keying 

•  sidetone  with  tone  and  level 
adiustments 

•  special  keys:  AS,  BK,  BT,  AR, 
SK,  CQ.  DE 

RTTY  F*«turfts: 

'  4  soeecis 

•  2  shifts  (170  a  850  hz) 

•  built  in  AFSK 

•  built  in  CWID 

•  tju«lt  in  RY  generation 

ASCII  Fttaturti; 

•  110^300  Baud 

•  2shifts(170&350hx) 


Best  Of  all,  5  ^C|-^ 00 
still  only    H'OU"'' 

FO.B.  Factory 


OtKar  F«atur«tt: 

•  Bu!if  in  quick  brown  for  generator  on  all  modes  •  CQ  S  DE  special  keys  on  all  rrtodes 

•  Auromatic  CR/LF  •  Keyboard  controi  of  all  functions 

•  700  Character  Rynning  Buffer  »  4  fow  Keyboard  eliminates  figures /letters 

•  10  recaJlabie,  user  programmable  message  shifting  on  RTTY 
memoiies  of  120  characters  each  •  Many  more  features. 


Order  direct  or  from  these  dealers: 


CorKKKi  Arr»tffur  Supply 
307  Mcean  Avenue 

<SG?fS8e4534 

Colmey  Prtxlucto 

14903  Be^ichvlftW  Avfl 

White  Rccki,  B.C.  CaniKte  V401N8 

(604)  53&:ffl56 


infoItech 


Oltlti  Attoc^m.  inc^ 

^  Pgik  Av«rHif! 

FiA  R^ge,  New  Jersey  07656 

i20n39^-78a7 

Qk>b«l  CnminunicaUcxiiS 
606  Cocoi  isle^  B)vd 
COCW  &BaCJi.  Florida  ^931 
^3051  7B3-3S24 

Hsm  Rullo  Cwilflr 

a342  Olive  Q^a 

St.  Louis.  Miflsourl  83132 

1^BO&32S-3$3€ 

ELECTRONIC  mm^^^  Fi.dk> 

EQUIPMENT    Ml*  Crtiriflris  Michigan  4a0'i& 

(313)  4fi9-4e5& 
^3& 


DiAl^lA  Amalsuf  Hsdio  Supptif 

2'j2  4e^  Street 

f^aprt  Dly,  Soulh  Oakofta  57701 
-.43^1 77 

Gefinanl^wn  Ajtial«ur  Supply 

3^2  SumnfTter  Avonue 
Memphis.  Tennes^iee  ^:^E^  U 
1-500-233^168 


DIGITAL  aECTRONIC  SYSTEMS,  INC. 

im  Wisteria  Court  •  Englewood,  Fkmda  33533  •  81M7i9518 


N  &  G  CNitfltKitino 
728&  NW  l£tfi  Slieel 

Miiin,  flondft  33126 

RAdk>W«W 

Terfnlridl  Building 
OnsNda  County  Alipon 
Onskany.  f^few  YOfh.  V3434 
^31 5)  736-0*70 
V8fW>44a-933a 

Ray's  AfTiBlflur  Radio 

1590  U.S.  J-liyhw^iy  1[>  South 
Claarwa»r.  FiorKja  :J3516 
tB1 3)535-1416 

Untnnal  Airmlaur  Radio 

1200  Akte  Dv.r 
Revnottbiirti  ■  '  «■.,  43068 
m*)  B6&4267 


Husn 

HF  MOBILES 
DELIVER 
FIXED  STATION 
PERFORMANCE 


Hustler  HF  antennas  deliver 
outstanding  signal  r^Doiis  — 
wf^ercwer  you're  mobile^ 

Design  your  own  HF  mobile 
from  a  full  selection  of  top- 
quality;  U.S.-made  stainless 
steel  ball  mounts,  quick  dis- 
connects, masts,  springs,  and 
resonators,  You  can  cover  any 
6-tD-60-meter  bortd.  Choose 
from  medium  or  high  power 
resonators  wifh  broadest 
bandwidth  ord  lowest  SWR  for 
optimum  pefforrr>ance  on  any 
band.  Emy  bar>d  change  and 
garaging  with  Hustler's  fold- 
over  most.  too. 


Ask  any  ham  -  ttve  best  HF 
nnobiles  on  the  road  come 
from:  Hustler -srmthe 
stondard  of  performance. 


3275  North  "B"  Avenue 
Kisslmmee,  Florida  32741 


Ah 


C4«ipaAv 


Setvtcesee  ^ge  114 
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The  CES  Simplex  Autopatch 

some  hot  new  hardware  for  two 


One  of  the  most  contro- 
versial   devices    in    3 

well-equipped  repeater  is 
its  autopatch.  Some  hams 
use  autopatch  facilities  fre- 

quentlv.  as  part  of  their  dai- 
ly life,  while  others  are  very 
uncomfortable  with  auto- 
patch usage  for  routine 
communications.  Many  re- 


peater groups  permit  their 
autopatch  to  be  used  only 
for  emergency  calls  or  set 
strict  time  limits  for  routine 
calls-  Whatever  your  views 
on  autopatching  are,  you 
have  to  admit  that  in  con- 
gested areas  where  repeat- 
ers receive  heavy  use,  auto- 
patching can  create  prob- 


lems. Users  trying  to  carry 
on    a    conversation    grow 

tired  of  being  interrupted 
by  people  needing  the 
patch,  and  many  a  stranded 
motorist  has  increased  his 
blood  pressure  to  danger- 
ous levels  while  trying  to 
break  into  a  long-winded 
monologue  to  call  for  help. 


CES  Model  500SA  simplex  autopatck 


Communications  Elec- 
tronics Specialties,  Inc, 
best  known  in  amateur  cir- 
cles for  their  microphone- 
mounted  tone  pads  and  au- 
todialers,  has  come  up  with 
a  fascinating  solution  to  the 
autopatch  problem,  the 
CES  500SA.  The  500SA  is  a 
simplex  autopatch  unit 
which  interfaces  an  ama- 
teur transceiver  to  a  stan- 
dard phone  line.  No  cavities 
or  other  hardware  are  re- 
quired. You  access  the 
patch  just  as  you  would  ac- 
cess the  patch  on  a  re- 
peater: "*"  brings  the  patch 
up  and  "#''  disconnects  it 
from  the  phone  line.  Now  if 
you  think  about  this  for  a 
moment,  you  might  get  a 
little  confused.  How  in  the 
world  can  you  operate  an 
autopatch  on  a  single  fre- 
quency? It's  not  as  difficult 
as  it  first  seems. 

How  It  Works 

When  the  autopatch  is 
not  in  use,  it  sits  there  wait* 
ing.  patiently  listening  in 
the  receive  mode.  When  it 
receives  a  "*",  it  connects 
the  patch  to  the  phone  line 
and  switches  the  transceiv- 
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er  over  to  transmit.  You 
hear  a  dial  tone  just  as  you 
would  with  a  normal  auto- 
patch,  with  one  important 
difference.  Once  per  sec- 
ond, the  patch  samples  its 
receiver  for  a  "window"  of 
anything  from  5  to  100  milli- 
seconds, depending  on  the 
squelch  characteristics  of 
the  receiver.  If  there  is  a 
carrier  present  during  this 
sampling  window,  the  logic 
locks  the  system  in  the  re- 
ceive mode  and  doesn't 
switch  back  to  transmit  un- 
til the  carrier  drops.  This  en- 
sures that  the  party  on  the 
other  end  of  the  phone  line 
can't  capture  the  transmit- 
ter. 

It  doesn't  take  much  of 
an  imagination  to  conclude 
that  the  constant  switching 
between  receive  and  trans- 
mit will  be  audible,  and  in- 
deed it  is.  How  audible  it  is 
depends  on  how  long  it 
takes  the  autopatch's  trans- 
ceiver to  switch  from  trans- 
mit to  receive  and  back 
again,  and  how  good  the 
squelch  is  on  the  transceiv- 
er you  use  to  access  the 
patch.  CES  provides  infor- 
mation on  how  to  modify 
your  own  transceiver  to 
work  with  the  patch,  or  they 
will  sell  you  a  Clegg  FM-88 
synthesized  two-meter 
transceiver  that  is  already 
modified.  The  most  impor- 
tant change  required  for  a 
transceiver  to  work  with  the 
500SA  is  a  simple  mod  that 
allows  the  receiver  to  stay 
on  all  the  time.  Using  the 
modified  Clegg  FM-88  on 
the  patch  end  and  a  stan- 
dard Kenwood  TR-7600  in 
the  car,  we  found  that  the 
sampling  window  is  audi- 
ble, but  never  interferes 
with  intelligibility.  The  sam- 
pling window  makes  the 
500SA  sound  different  than 
repeater  autopatches,  but 
in  practice  it  works  just  as 
well. 

In  the  past,  some  hams 
have  put  together  systems 

that  used  a  VOX  circuit  and 
stayed  in  the  transmit  mode 
whenever  the  person  on  the 


telephone  was  talking. 
When  they  stopped  talking, 
the  system  switched  back 
to  receive,  allowing  the 
ham  to  talk.  These  systems 
were  not  legal.  The  person 
on  the  other  end  of  the 
phone  line  was  clearly  in 
control  of  the  transmitter, 
and  if  that  person  chose  to 
talk  about  things  that  made 
you  uncomfortable,  you 
and  every  other  ham  on  fre- 
quency had  no  choice  but 
to  listen.  With  the  CES  sys- 
tem, the  ham  is  in  control  of 
the  autopatch  transmitter, 
because  he  can  cause  the 
patch's  transmitter  to  shut 
down  whenever  he  chooses, 
in  one  second  or  less. 

Advantages  of 
Simplex  Autopatch 

The  advantages  of  a  sim- 
plex autopatch  are  pretty 
obvious,  but  they  are  worth 
mentioning  anyway.  First  of 
all,  the  patch  only  occupies 
one  frequency,  rather  than 
a  pair.  In  our  increasingly 
congested  amateur  alloca- 
tions, this  becomes  an  im- 
portant consideration  The 
ability  to  use  a  normal  syn- 
thesized transceiver  with 
the  patch  is  positively  entic- 
ing. Since  the  costs  in- 
volved are  negligible  com- 
pared  to  a  complete  repeat- 
er, an  individual  or  small 
group  could  easily  put  such 
a  system  on  the  air,  or  a  re- 
peater group  could  move 
autopatching  activities  off 
the  repeater  and  onto  a  sim- 
plex frequency,  freeing  the 
repeater  for  normal  QSOs. 

A  simplex  autopatch 
could  be  extremely  useful 
in  an  emergency  situation 
when  telephone  communi- 
cations fail,  just  plug  the 
500SA  into  the  phone  sys- 
tem outside  of  the  affected 
area,  and  police,  fire,  and 
medical  teams  can  be  given 
access  to  the  phone  system. 

As  it  is  presently  config- 
ured, the  500SA  cannot  be 
accessed  through  a  repeat- 
er, but  the  manufacturer  is 
developing  some  modifica- 
tions   to    allow    that    use. 


Many  repeaters  are  located 
in  remote  areas  where  it  is 
impossible  to  bring  in  a 
phone  line,  and  the  500SA 
could  provide  autopatch 
facilities  for  these  systems. 

While  the  concept  of  a 
simplex  autopatch  is  revo- 
lutionary, it  is  only  fair  to 
mention  that  a  similar  sys- 
tem is  presented  in  Bill  Pas- 
ternak's and  Mike  Morris's 
epic  tome,  The  Practica! 
Handbook  of  FM  and  Re- 
peaters, and  has  probably 
been  discussed  elsewhere 
as  well.  Simplex  auto- 
patches  have  been  in  use 
for  several  years,  but  the  in* 
troduction  of  this  commer- 
cially-built unit  by  CES  will 
certainly  increase  the  popu- 
larity of  the  simplex  auto- 
patch. With  no  further  ado, 
let's  take  a  good  look  at  the 
500SA. 

Description 

Physically  speaking, 
there  isn't  much  to  the 
500SA.  It  is  a  well-finished 
metal  box  that  measures 
1-1/2  inches  high  by  9  inch- 
es deep  by  10-1/2  inches 
wide.  The  front  panel  is  a 
model  of  simplicity.  On  the 
far  right-hand  side  is  a  tog- 
gle switch  marked  "Toll  Re- 
strict/' and  it  does  just  that 
Inside  the  patch  is  a  circuit 
board  with  10  spaces  avail- 
able for  the  insertion  of  di- 
odes Our  unit  had  diodes  in 
the  "0^'  and  "1"  slots.  Num- 
bers starting  with  a  0  or  1 
are  consequently  ignored 
by  the  decoder  when  the 
Toll  Restrict  switch  is  on. 

Next  to  the  Toll  Restrict 
switch  is  a  two-position 
rotary  switch  marked 
"Base"  and  "Patch".  This  al- 
lows  you  to  completely  by- 
pass the  patch  electronics 
and  use  the  transceiver  as  a 
normal  base  station.  Next 
to  this  switch  are  two  mo- 
mentary-contact push-but- 
tons marked  ''Disconnect" 
and  "Connect"  for  manual 
testing  of  the  patch.  The 
last  item  sharing  the  front 
panel  is  a  row  of  LEDs,  to 
keep  you  informed  of  the 


status  of  the  system's 
various  functions. 

Inside,    construction    is 

uniformly  excellent.  The 
glass-epoxy  circuit  board, 
high-quality  components, 
and  careful  layout  all  serve 
as  reminders  that  CES  pro- 
duces a  wide  range  of 
equipment  for  the  commer- 
cial radio  services. 

Moving  to  the  back  of 
the  patch,  we  find  a  neatly 
grommeted  hole  with  tele- 
phone wire  exiting  it  The 
wire  is  equipped  with  a 
standard  modular  phone 
plug,  so  interfacing  the 
patch  to  the  phone  line  is 
not  traumatic.  Also  on  the 
rear  panel  are  two  multi-pin 
connectors  for  interfacing 
the  unit  with  transceiver 
and  IDer. 

installation  and  Use 

We  used  a  modified 
Clegg  FM-88  as  the  trans- 
ceiver for  the  patch,  and 
setting  up  the  system 
couldn't  be  simpler.  CES 
thoughtfully  wired  up  all 
the  necessary  functions  to 
the  accessory  socket  of  the 
Clegg  and  provided  an  in- 
terface cable  as  well.  In- 
stallation consequently 
took  less  than  five  minutes 
and  consisted  of  hooking 
up  the  transceiver  to  a  12  V 
dc  power  supply,  an  anten- 
na, and  the  autopatch,  and 
plugging  the  autopatch  into 
a  phone  jack.  Power  is  sup- 
plied to  the  patch  through 
the  interface  cable  from  the 
transceiver  The  patch  can 
be  configured  to  work  with 
either  pulse  or  touchtone''''^ 
phone  systems;  touchtone 
is  a  far-off  dream  in  our 
area,  so  we  had  the  optional 
pulse  dialer  installed. 

Operation  of  the  simplex 
autopatch  is  even  less  chal- 
lenging than  its  installation. 
As  with  any  phone  intercon- 
nect system  that  is  not  full 
duplex,  you  have  to  remind 
people  that  if  they  talk  at 
the  same  time  you're  talk- 
ing, you  won't  hear  them. 
Because   of   the   once-per- 
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second  sampling  of  the 
patch's  receiver,  you  also 
have  to  be  careful  not  to 

cut  off  the  first  part  of  a 
transmission,  particularly 
when  dialing.  If  you  have  a 
fancy  tone  pad  or  autodial' 
er  with  automatic  push-to- 
talk,  you'll  have  to  forego 
the  pleasures  of  that  partic- 
ular feature.  Good  operat- 
ing practice  with  a  simplex 
autopatch  requires  the 
transmitter  to  be  keyed  a 
couple  of  seconds  before 
the  first  tone  is  sent  to  al- 
low the  patch's  logic  to 
lock  into  the  receive  mode. 

The  500SA  is  equipped 
with  a  time-out  timer  that 
gives  warning  beeps  after 
80%  of  timeout.  The  timer 
can  be  programmed  to  re- 
set with  a  carrier,  a  "*",  or 
no  reset  at  all.  Our  unit  was 
programmed  to  reset  with  a 
"*"  which  seems  a  good 
compromise. 

One  feature  of  the  500SA 


that  you  may  not  wish  to 

use  is  its  reverse  autopatch 
capability.  When  someone 
calls  the  autopatch,  it  trans- 
mits a  beep  to  let  you  know 
that  a  call  is  waiting.  If  you 
wish  to  talk  to  the  caller, 
you  simply  press  the  "*"  on 
your  tone  pad  to  connect 
the  phone  line  to  the  patch. 
Since  this  system  does  not 
allow  a  control  operator  to 
screen  the  call  before  the 
caller  goes  on  the  air,  it  is 
doubtful  that  the  reverse 
autopatch  function  is  legal 
under  present  FCC  rules 
and  regulations.  If  you 
choose  not  to  use  this  fea- 
ture, it  is  easily  disabled. 

Legal  Considerafions 

Many  people  I  have 
talked  with  about  the  sim- 
plex autopatch  have  ques- 
tioned the  system's  legality. 
After  several  phone  calls  to 
the  FCC,  I  came  to  the  con- 
clusion that  within  the  fol- 
lowing limitations,  the 
500SA  is  legal  For  any  auto- 


patch to  be  legal,  simplex 
or  otherwise,  a  control  op- 
erator has  to  be  present  at  a 
control  point  for  the  trans- 
mitter. This  rather  dashes 
any  hopes  of  simply  plug- 
ging the  thing  in  at  home 
and  having  your  own  pri- 
vate autopatch.  A  ham  will 
either  have  to  be  present  in 
the  room  with  the  patch,  or 
you'll  have  to  arrange  a 
control  link  to  turn  the 
patch  on  and  off  that  is  in- 
dependent of  the  input  fre* 
quency  of  the  patch.  If  you 
monitor  the  patch  when- 
ever it  is  up  and  can  shut 
the  thing  down  if  a  wild 
turkey  bri  ngs  up  the  system, 
you  Ml  be  well  on  your  way 
to  being  legal. 


The    other    thing    you 
need  if  you  want  to  be  legal 

is  an  IDer  CES  offers  one  as 
an  option  for  the  500SA, 
and  at  about  50  dollars,  it's 
well  worth  the  investment. 
The  reverse  autopatch  fea- 
ture? As  mentioned  above, 
the  legality  of  reverse  auto- 
patch is  doubtful  at  best,  so 
you  might  as  well  disable 
that  feature  right  away. 

Applications 

So   how   is   the  average 

ham  going  to  use  the 
500SA?  Welt,  the  possibil- 
ities are  almost  endless! 
You  could  just  plug  the 
thing  in  at  a  good  site  and 
hope  that  the  FCC  never 
catches  you  operating  it 
without  a  control  operator. 
That's  just  asking  for  trou- 
ble, and  besides,  there  are 
some  far  more  intriguing 
possibilities  that  are  still 
within  the  capabilities  of  an 
individual  ham. 

Install  the  500SA  at  a 
good  site,  hook  up  a  220-  or 
430-MHz  control  receiver, 
and  bring  in  a  phone  line. 
Designate  anybody  you 
wish  as  a  control  operator, 
and  leave  the  patch  normal- 
ly disabled.  Whenever  one 
of  the  control  operators 
wants  to  use  the  patch,  he 
or  she  can  activate  it  via  the 
control  link  and  then  use  it 
normally.  This  has  the  ad- 


vantage of  giving  instant 
accessibility,  yet  it  stays 
well  within  the  letter  and  ir^ 
tent  of  the  law. 

The  only  disadvantage  is 

that  you  need  to  have  a 
transmitter  for  220  or  430  as 
well  as  two  meters  to  use 
the  patch,  since  control 
functions  cannot  be  per- 
formed on  two  meters.  The 
obvious  solution  is  to  put 
both  the  patch  and  its  con- 
trol receiver  on  the  same 
band,  say  220  MHz.  Install 
a  220-MHz  transceiver  in 
your  car  or  use  a  hand- 
held, and  the  one  rig  can 
handle  both  control  and  op- 
erating functions.  Dial  in 
the  control  frequency, 
bring  up  the  patch,  and 
then  flip  to  the  patch's 
operating  frequency  to 
place  your  call. 

This  approach  seems 
ideal  for  the  individual  or 
small  group  with  a  closed 
system  in  mind.  If  the  group 
grows  or  decides  to  make 
its  facility  available  on  an 
open  basis,  the  patch  could 
be  left  on  all  the  time,  as 
long  as  a  control  operator  is 
monitoring  the  frequency. 

Conclusions 

However  you  use  it,  the 
CES  500SA  is  a  versatile  and 
innovative  new  product. 
The  concept  is  a  logical 
one,  and  CES  has  produced 
an  autopatch  system  that 
should  give  dependable, 
trouble-free  operation  at  a 
fraction  of  the  cost  of  a  re- 
peater and  its  associated 
autopatch  equipment 

ff  you  or  your  group  has 
ever  wanted  to  have  an  au- 
topatch system,  as  a  conve- 
nience or  for  emergency 
use,  you  owe  it  to  yourself 
to  check  out  the  CES 
500SA! 

For  further  information, 

contact  Communications 
Eiectronics  Specialties,  Inc., 
260  W,  New  England  Ave- 
nue, Winter  Park  FL  32789, 
Reader  Service  number 
478  ■ 
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HIGH  FREQUENCY  (20  MHz  —  1 60  MHz) 

■  Signal  Generators  For  Receiver  Alignment 

■  Quick-Change  Plug- In  Oscillators 

Five  transistor  oscillators  covering  20  MHz- 160 
MHz.  Standard  77T  calibratfon  tolerance  ± 
.0025%.  The  frequency  tolerance  is  ±,0035%, 
Oscillator  output  is  2  volts  (min.)  across  51  ohms. 
Power  requirement:  9  vdc  &  10  ma  max, 


Catalog 
Nymber 

Osci  Id  tor 
Type 

Oscillator 
Range 

Temperature  Tol. 
-40°Fto150^F 

Osciilator 

(Less  Crvstal) 

Price 

035200 

OT-124 

20-40    MHz 

±  .0035% 

S10.Z1 

035201 

OT-146 

40-60    MHz 

±  0035% 

10.21 

035202 

OT-161 

60-100  MHz 

±  .0035% 

10.21             1 

D35203 

,      OT-1140 

100-140  MHz 

±  .0035% 

10,21 

035204 

OT-1160 

145-160  MHz 

-.0035% 

10.21 

LOW  FREQUENCY  (70  KHz  -  20,000  KHz) 

■  Band  Edge  Markers 

■  Frequency  Markers  For  Oscifloscopes 

■  Portable  Signal  Standards 

■  Accessory  Cases 

Four  transistor  osciilators  covering  70  KHz  — 
20,000  KHz-  Trimmer  capacitor  for  zeroing  crys- 
tal. When  oscillator  is  ordered  with  crystal  the 
standard  will  be  ±  .0025%.  Oscillator  output  is  1 
volt  (min.)  across  470  ohms.  Power  requirement: 
9  vdc  («  10  ma,  max. 


Catalog 
Kumbef 


Oscillator 


Oscillator 
Range 


Temperature  To  I. 
-40^Fro150^F 


Qscillator 

(Less  Crystst) 

Price 


035205 

0T-T1 

70-150  KHz 

±.015% 

S10.21 

035206 
035207 

OT'1 2A 
0M2 

150-400  KHz 
400-5.0€0  KHz 

200-600  KHz  1  01% 
600-5. OOO  KHz -.0035% 

10.21 
10.21 

035203 

OT-13 

2.000-12,000  KHz 

±  .0035% 

10.21 

0352Q9 

OT-14 

10,000-20,000  KHz 

±.0035% 

10.21 

SUPPLEMENTAL  CRYSTAL  ORDERING  INFORMATION 

FOR  ICM  OSCILLATORS 


Please  refer  to  the  "4"  Series  Crystal 
Specification  Sheets.  (Available  on  re- 
quest.) Prices  on  crystals  will  vary  with 
frequency  being  ordered. 

CALIBRATION  TEMPERATURE; 

Customer's  choice,  usually  26"C. 

RANGE;  Depends  on  crystal  frequency 

being  ordered. 

TYPE:  CS  ®  is  recommended. 


HOLDER: 

F-605®for  all  except  crystals  bebw 
160  KHz. 

F-13  (D  required  for  crystals  bebw 
160  KHz. 

LOAD:  _ 

OT-11.0T-12.0T-12A...  24PF     ® 
OT-13,  OT-14...,. 20PF 


OT-124,  OT-146,  0T^161, 

OT'1140,OT-1160 SERIES® 

ALIGNMENT  OSCILLATORS, 
Models  81 2,  SI  4  ... 32PF 

Note:  Circieid  m/mbers  rehr  to  numbers  on  Crystal 
Specification  Sheets. 

EXAMPLES 

OT-1 1  Catalog  Number  =  41  1284 
(75  KHz*,  CS,  F'1 3  Holder,  24PF) 

OT-14  Catalog  Number  =  433213 
(10,5  MHz*,  CS,  F-605  Holder, 
20PF) 

OT-1 140  Catatog  Number  -  4  7  4  2  1  0 
(120  MHz%  CS.  F-605  Holder, 
Series) 

'Afi  "4"  Seri&s  Catafog  Numiyers  r&Quire  crystai  ff&- 
quency  specific  by  Customer. 


FOR  ADDITIONAL  INFORMATION  WRITE: 


DBDufl 


(^36 


For  the  best  deal  on 

•  ftEA*  Aif  i  ance«J\meco«Appl  e»ASP 
•Av3n(i«Selden«Bencher*Bird*CDE 
•CES*C 0 mm uni cations  Specialists 
•Collins*  Custicraft*03iwa*DenTrDn 
•flrake»Hustler»Hy  Gain»lcom*IRL*KLM 

•  KBnwood*Larsen»M9cro1ronlcs*ttFJ 

•  Midland*  IVIini-Products«Mrrage«Moslev 

•  N  PC*  Newtronics*  Nye*  Panasonic 

•  Palomar  Engineers* Ragency*Robot 
•Shore*  Stand3rd*Swan*TBmpD 
•Ten-Tec*TranscDm*Yaesu 

SPRING 
S FECIALS !\ 

STANDARD  C7800  synthesized 
440-450  MHz  Xcvr  witti 
memory/scati  intro  $399.9S 

COLLINS  KWM-38Q...  caN  for 
Erickson's  superb  cash  price! 

DRAKE  TR-7/DR-7...  call  for 
great  spring  price 

TENTEC  Delta  580  9-band  super 
transceiver only  $759.95 

KENWOOD  TS-830S  new  all 
band  (including  WARC)  Xcvr: 
Now  In  stock...  call  for  price! 

APPLE    Disk    Based    System: 
Apple  II  or  II  Plus  with  48k 
RAM  installed  and  DOS  3.3, 
only  $1849 

APPLE  Game  Paddles  available 

Quantities  limited...  all  prices  subject  to 
change  without  notice 

Erickson    Is    accepting    late    model 

amateur  radio  equipment  for  service: 

full  tim«  technician  on  duty 

CALL  TOLL  FREE 

(Qulilde  llllnoii  only) 

(800)  621-5802 

HOURS:  9:30-5:30  Mon.,  Tues.,  Wed,  A  Frl. 
9:30-9:00  Thiirstfay 
9:00^3:00  Saturday 


k#vi 


INTERNATIONAL  CRYSTAL  MFG.  CO.  INC.  - 10  NORTH  LEE  •  OKLAHOMA  CITY,  OKLA.  73102 


ERICKSON 

COMMUNICATIONS 

Chicago,  fL  G0630 

5456  North  (Vlilwaukee  Ave. 

|3l2j63I-5181|wllhinll(ino)sl 


iv  Reader  Service  ^  see  page  J  74 
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WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


Read  73  and  Find  Out 


The  magic  of  digital  electronics  is  coming  to  ham  gear .  .  .  and  you^l  be  able  to  read  about  these 
developments  in  73.  There  probably  will  be  more  changes  in  ham  equipment  in  the  next  few 
years  than  ever  before  in  history.  You'll  see  these  changes  coming  in  73,  where  you'll  read  about 
the  experiments  and  pioneering,  73  has  more  articles  than  any  other  ham  magazine .  .  .  often  more 
than  all  the  others  combined. 

When  sideband  got  started ^  it  was  moved  along  by  the  many  pioneering  articles  in  73.  In  the  60s 
it  was  solid  state,  with  several  times  as  many  articles  on  the  subject  than  in  all  the  other  magazines 
combined.  When  repeaters  and  FM  got  going  about  ten  years  ago  there  were  over  five  times  as 
many  articles  on  the  subject  publishe4  in  73  as  in  all  other  ham  magazines  combined .  .  .  and  you 
can  see  what  changes  that  brought  to  hamming.  Now  we're  looking  at  exciting  developments 
such  as  narrow  band  sideband  for  repeaters .  .  .  which  might  give  us  six  times  as  many  repeaters 
in  our  present  bands.  We're  looking  at  automatic  identification  systems  which  may  make  it  possi- 
ble for  us  to  read  out  the  call  letters  of  any  station  tuned  in .  .  ,  and  even  the  development  of  self- 
tuning  receivers. 

Will  stereo  double  sideband  techniques  make  it  possible  to  have  up  to  30  times  as  many  stations 
within  a  given  HF  band  as  is  now  possible?  Hams  will  be  experimenting  and  reporting  on  these 
developments  in  73.  73  is  an  encyclopedia  of  hamming.  .  .  present  and  future . ,  .  and  just  a  bit  of 
the  past,  too. 

Without  the  endless  fillers  on  station  activities  and  club  news,  73  is  able  to 
publish  far  more  mformation.  .  .valuable  information. .  .on  hamming  and 
ham  equipment. 

You  may  or  may  not  be  a  pioneer,  but  you  certainly  will  want  to  keep  up 
with  what  is  happening  and  what  the  new  rigs  are  going  to  be  like.  And,  frank- 
ly, your  support  of  73  is  needed  to  keep  this  type  of  information  coming. 


V( 


Nome. 


316B6 


!^  b[[l  me  for  1  year  of  73  Magazine  at  $25.00 


Address 


City 


Stat© 


.Zip. 


Canadian  $27 /I  year  only,  US  funds.  Foreign  $36/1  year  only,  US  funds 

Please  allow  4  f o  6  weeks  for  delivery 
73  Magazine •PO  Box  931«Farmingdala  NY  11737 
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RF-4000 


Tune  in  the  Panasonic  Command  Series'" 

topHoMhe-iine  RF-4900.  Everything  you  want  in 

short  wave  at  a  surprisingly  affordabfe  price. 

LikefluorescentaH-bandread^  "    ""  ~ '" ^ 

frequency  display.  It's  so      J 

accurate  (within  1  kHz,  to 

be  exact),  you  can  tune  in 

a  station  even  before  it's 

broadcasting.  And  with  the  I 

RF^900  s  eight  short  wave 

bands,  you  can  choose  any  ' 

broadcast  between  1,6  and 

31  MHz.  Thatlsall  short  wfivlj 

bands.  ThafsPanasonfQ 

And  what  you  see  on  th  ^  ,    .„ 

outside  is  just  a  small  part  of  what  Panasonic  gives 
you  inside.  There^s  a  double  superheterodyne 
system  for  sharp  reception  stability  and  seiectivity 
as  well  as  image  rejection.  An  input-tuned  RF 
amptifier  with  a  3~ganged  variable  tuning  capacitor 
for  excellent  sensitivity  and  frequency  Hnearity. 
Ladder-type  ceramic  filters  to  reduce  frequency 
interference.  And  even  an  antenna  trimmer  that 
changes  the  front-end  capacitance  for  reception 
of  weak  broadcast  signals. 

To  help  you  control  all  that  sophisticated 
circuitry,  Ranasonic's  RF-4900  gives  you  all  th^se 
sophisticated  controls.  Like  an  all-gear-drive 


tuning  control  to  prevent  "backlash."  Separate 
wide/narrow  bandwidth  selectors  for  crisp  reception 
even  in  crowded  conditions-  Adjustable  calibration 

xact  frequencies.  A  BFO  pitch 
control  RF-gain  control  for 
improved  reception  in  strong 
signal  areas.  An  ANL  switch. 
^Even  separate  bass  and  treble 
controls. 

And  if  all  that  short  wave  isn't 
enough. There^s  more.  Like  SSB 
^(single  sideband)  amateur  radio. 
■ah  40  CB  channels.  Ship  to  shore 
L  Even  Morse  comrftunications. 
^^^  IftG/DCoperation.  And  with 

Pans^ffiic's  4--  full-range  speaker,  the  big  sound  of 
AM  and  FM  will  realty  sound  big.  There  s  also  the 
Pianasonic  RF^29CKI.  It  has  most  of  the  features  of 
the  RF-4900.  but  it  costs  a  lot  less. 

The  Command  Series  from  Panasonic.  If  you  had 
short  wave  receivers  as  good.  You  wouldn't  still  be 
reading.  You'd  be  listening. 

^hoH  wave  recepiion  wilt  v€fv  wHh  anttfina.  weattver  condttrons, 
operator's  geographic  focalion  anti  ofhor  factors  An  outsida 
antenna  may  be  required  lor  maxrrnurrf  short  wave  reception. 

Panasonic.  ^ 

just  slightly  ahead  of  our  time.  ' 


Thomas  ft.  Sundstrom  W2XQ 
Bo^  1 75 
Vincentown  N}  080B8 


About  the  Beverage 

when  you  say  longwire,  mean  it.  Use  the 

remarkable  beverage! 


No,  a  beverage  is  not  a 
drink!  This  beverage  is 
a  super  longwire  receiving 
antenna  that  is  absolutely 
worth  all  the  time  and  ef- 
fort that  it  takes  to  put  it  up 

The  advantages  of  a  bev- 
erage antenna  are  that  it  is 
highly  directional,  has  ex- 
tremely low  noise  pickup, 
and  produces  excellent  sig- 
nat-to-noise  ratios.  Its  disad* 
vantage  is  that  it  requires  a 
tot  of  ground  to  put  it  up  in 
the  direction  that  you  want 
to  listen, 

The    beverage    antenna 

was  invented  in  the  early 
1920s  by  Harold  H.  Bever- 
age. It  was  first  discussed  in 
a  paper  titled  'The  Wave 
Antenna— A  New  Type  of 
Highly  Directive  Antenna/' 
written  by  Beverage, 
Chester  W,  Rjce,  and  Ed- 
ward  W.  Kellogg  for  the 
journal  of  the  American  In- 
stitute  of    Electrical    Engi- 
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neers  (Volume  42,  1923, 
page  215  ff).  Other  writings 
on  the  subject  are  found  on- 
ly periodically  thereafter  as 
an  editor  or  writer  "redis- 
covers" the  antenna  The 
several  Radio  Engineering 
Handbooks  edited  by  Keith 
Henney  and  published  by 
McGraw-Hill  also  have  dis- 
cussions of  the  antenna. 

Results 

As  a  medium-wave  DXer 
in  the  late  1950s  and 
through  the  1960s,  I  had 
heard  of  beverages  Several 
National  Radio  Club  DXers 
used  them  to  good  advan- 
tage. Probably  the  most 
spectacular  example  was 
Jerry  Conrad's  1500'  bev- 
erage in  an  orange  grove  in 
southern  Florida.  I  heard 
one  tape  of  1550  kHz  on 
which  50-kW  CBE,  Windsor, 
Ontario,  normally  is  the 
dominant  North  American 
clear-channel  station,  but, 


m  JL  STffAiCMT   LtNE 
ISI  DIRECTION  OF 

€tK)'  -  lOOO" 


changing  from  a  random 
wire  to  the  beverage,  50-kW 
4QD  in  Queensland,  Aus- 
tralia, completely  took  over 
the  frequency!  As  it  was 
later  explained,  normal 
daytime  reception  included 
regional-frequency  stations 
from  Texas  and  Oklahoma, 
and  twilight  reception  nor- 
mally included  California 
and  Hawaii  stations. 

It  was  not  until  my  wife 
and  I  moved  to  a  new  loca- 
ton  in  1980  that  I  had  the 
room  to  put  up  a  beverage. 
Despite  summertime  static, 
St.  Pierre  et  Miquelon  on 
1375  kHz  was  readable 
most  evenings  on  the  bever- 
age, yet  there  was  no  trace 
of  a  carrier  on  a  random 
length  120'  wire.  Europeans 
on  the  standard  medium* 
wave  band  were  present 
most  evenings  throughout 
the  fall,  and  Saudi  Arabia 
on  1521  kHz  often  put  a 
strong    heterodyne    on 


DO  HOT 


TRAtdSCetVlER 


y-)a' 


MCMmAL  sooa 

REStSTOR 


_i 


CDA»ClftL   dABi-E 


a-o»-io  'FqoT 

eftOUND   ROD 


8 -OH -10  FOOT 

GROUND    ROP 


OPTlONAt   1/4 -WAVE 
{ee*  fOft  40  METERS^ 


Fig.  1*  Instaflation  of  the  beverage  antenna. 


WKBW,  1520.  Buffalo,  New 
York.  Daytime  reception  of 
central  and  northern  New 
England  stations  on  the  re- 
gional and  local  frequen- 
cies is  commonplace. 

The  results  on  75  meters 
have  been  equally  satisfy- 
ing. In  the  fall  and  winter  of 
1980,  more  than  20  new 
countries  have  been  added 
to  the  log  just  because  I  can 
hear  them!  The  best  ones  in- 
clude Faroe  Islands,  Mal- 
dive  Islands,  Reunion,  and 
Djibouti. 

Under  normal  condi- 
tions, the  beverage  scrubs 
at  least  25  dB  and  some- 
times as  much  as  40  dB  off 
signals  to  the  sides  and  to 
the  rear  of  the  antenna.  In 
no-signal  conditions,  the 
typical  atmospheric  noise 
drops  from  an  S6  or  S7  on 
the  dipoie  to  an  S2  on  the 
beverage. 

What  is  a  Beverage! 

The  beverage  is  a  very 
long  longwire  run  in  the  di- 
rection in  which  you  intend 
to  listen.  To  be  effective,  a 
beverage  should  normally 
be  at  least  two  wavelengths 
long  on  the  lowest  frequen- 
cy on  which  it  will  be  used. 
For  example,  two  wave- 
lengths at  re  MHz  is  1100 
feet;  at  3.5  MHz,  600  feet 

At  less  than  two  wave- 
lengths, the  property  of 
high  directionality  will  be 
lessened.  At  less  than  a 
wavelength,  signals  to  the 
sides  and  rear  will  not  sig- 
nificantly be  reduced.  The 
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BV  POPULAR  REQUEST. 

The  Best  Features  Of  Two  Proven  HAL  RTTY  Models 
Are  Now  Available  In  ONE  Convenient  New  Unit — 

The 

DS2050  KSR 


DS2050— $649.00 

(Available  April  24, 1981) 


Self  contained  RTTY  and  CW  terminal 
—  RTTY  demodulator  is  now  internal! 
Best  features  of  BOTH  the  DS2000 
and  ST5000  in  one  package. 
Simplified  connections  to  your  trans- 
ceiver with  sta  ndard  phono  connectors. 
Front  panel  tuning  meter  (rear  panel 
scope  connectors). 
Both  170Hz  and  BSOHz  shifts  for  receive 
and  transmit. 

Full  high  voltage  loop^  compatible  for 
printers,  keyboards,  and  tape  trans- 
mitters (TD's). 

Full  length  72  character  lines— 24  line 
screen. 

Pretype  either  255  character  transmit 
buffer  or  the  full  1 728  character  screen. 


Two  programmable  HERE  IS  messages 

with  C W  I D. 

Keyboard  Operated  Switch  (KOS)  for 

automatic  TX/RX  control. 

Bright'dim  display  of  received  or  trans* 

mitted  text. 

1  -1 00  wpm  0  W;  60, 66, 75, 1 00, 1 33  wpm 

Baudot  RTTY)  110  or  300  baud'  ASCII 

RTTY. 

Word  wrap-around,  Unshift  On  Space 

(USOS),  and  Synchronous  tdleTra nsmit. 

Edit  as  you  type  with  WORD  transmit 

mode. 

Built-in  demodulator  is  a  proven  ST5000 

demodulator,  not  a  simple  compromise. 

^ Use  your  own  high  voltage  loop  supply. 
^External  modem  recommended  for  300  baud. 


WHEN  OUR  CUSTOMERS  TALK  WE  LISTEN 


m 


HAL  COMMUNICATIONS  CORR 

BOX  365     -335 

URBANA,  ILLINOIS   61801 

217-367-7373 


DS2050  . 
MR2000. 
ESM914. 


.  $649.00 
.$169.00 

.$169.00 


•i 


•R^atiBf  $erviC6—see  page  114 
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advantage  of  improved  sig- 
nal-to-noise ratio  will  be  re- 
tained, however 

Increasing  the  number  of 
wavelengths  on  the  wire  is 
not  normally  effective 
when  the  number  exceeds 
eight  to  ten.  The  front  ac- 
ceptance angle  also  be- 
comes smaller  That  was  ex- 
emplified here  by  back-to 
back  QSOs  on  October  5, 
1980,  with  XT2AW,  Upper 
Volta,  on  40  and  75  meters. 
Whereas  my  beverage,  rurv 
ning  northeast  offered  no 
advantage  over  the  dipole 
on  40.  on  75  it  was  signif- 
icantly better  and  provided 
solid  copy  XT2AW  was  just 
barely  audible  on  the  di- 
pole. 

At  certain  times,  partic- 
ularly in  the  twilight  hours, 
the  beverage  will  not  ap- 
pear to  be  functioning.  The 
changing,  tilting  ionospher- 
ic layers  in  transition  tend 
to  produce  high-angle  sig- 
nals without  any  worth* 
while  low-angle  compo- 
nents. 

How  It  Works 

The  long  antenna  wire 
pointed  in  the  direction  of  a 
passing  radio  wave  has  a 
high  degree  of  exposure  to 
the  horizontal  component 
of  the  wave.  This  induces  a 
continuously  building  se- 
ries of  voltages  that  are 
propagated  along  the  an- 
tenna from  one  end  toward 
the  receiver.  The  effects  are 
cumulative  over  the  long 
length  Energy  collected 
from  a  radio  wave  traveling 
in  the  opposite  direction  is 
dissipated  in  a  terminating 
resistor  and  so  does  not 
enter  the  receiver  Radio 
waves  arriving  from  the 
sides  have  relatively  little 
effect  on  the  receiver 

InstalFation 

installing  a  beverage  is 
relatively  simple  As  a  mint- 
mum,  you  will  need  anten- 
na wire,  a  4:1  balun,  a 
ground  rod,  a  500-Ohm  1  -  or 
2-Watt  carbon  resistor,  and 
coaxial  cable  to  feed  the 
receiver. 

I  used  a  surplus  1000'  roll 


of  insulated  #16  hook-up 
wire,  Others  use  copper- 
weld;  almost  anything  will 
suffice.  The  wire  should  be 
installed  at  a  more-or-less 
uniform  height  3'  to  12'  off 
the  ground.  Mine  averages 
about  8'  so  that  deer  walk- 
ing through  the  area  won't 
snag  the  wire  and  pull  it 
down. 

Run  the  wire— at  least 
400'  and  preferably  600'- 
1000'  — in  a  straight  line.  A 
few  degrees  of  bending 
over  the  course  is  accept- 
able but  anything  more 
than  a  10-  or  20-degree 
bend  should  be  avoided. 
Run  the  antenna  wire  in  the 
direction  of  primary  inter- 
est. 

At  the  far  end,  install  an 
8'  or  10'  ground  rod,  Corh 
nect  the  end  of  the  bever- 
age to  the  ground  rod  with  a 
nominal  500-Ohm  resistor 
in  series.  Use  a  non-induc- 
tive resistor  if  one  is  readily 
available,  otherwise  a  small 
carbon  resistor  will  be  f  ine- 
The  value  of  the  resistor  is 
subject  to  experimentation; 
values  ranging  between  200 
and  600  Ohms  are  normally 
found  to  be  best. 

If  you  need  to  improve 
the  effectiveness  of  the 
ground  because  of  poor 
conductivity  at  the  point  of 
the  ground  rod,  connect 
some  66'  radial s  to  the 
ground  rod.  Run  one  of 
them  away  from  the  ground 
rod,  continuing  in  the  direc* 
tion  that  the  beverage  was 
pointed. 

A  terminated  beverage  is 
unidirectional  in  the  direc- 
tion that  the  beverage  runs, 
i.e..  from  the  receiver  end 
to  the  terminated  end.  If 
you  want  the  antenna  to  be 
bi-directional  along  its  axis, 
leave  the  far  end  untermi* 
nated. 

The  beverage  is  a  hrgh- 
Impedance  antenna.  It  will 
perform  by  connecting  the 
receiver  end  of  the  bev- 
erage  antenna  wire  to  the 
inner  conductor  of  the 
coaxial  cable  feeding  the 
receiver;  Til  leave  it  to  the 
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Fig.  2:  A  homemade  4:1  balun. 


engineers  to  do  the  calcula- 
tions on  exact  impedances 
and  tell  you  to  install  either 
a  commercial  or  home- 
made 4:1  balun.  Almost 
anything  to  get  the  im- 
pedance match  into  the 
ball  park  will  do. 

I  wound  24  turns  of  hook- 
up wire  onto  a  surplus  2" 
toroid,  tapping  it  at  6  turns 
for  the  coaxial  center  con- 
ductor (see  Fig.  2);  it  works 
just  fine.  If  the  beverage  is 
only  for  amateur  band  use, 
i.e.,  above  160  meters,  one 
of  the  small  antenna  tuners, 
such  as  marketed  by  Den- 
Tron  or  MF],  will  perform 
equally  well.  A  fixed  balun 
should  be  mounted  at  the 
receiver  end  of  the  bever- 
age wire,  whereas  an  anten- 
na tuner  should  be  placed 
by  the  receiver. 

Although  this  beverage 
antenna  is  a  receiving-only 
antenna,  some  users  will  ad- 
just the  antenna  tuner  for 
maximum  by  loading  a 
smalt  amount  of  power  (less 
than  5  or  10  Watts)  into  the 
beverage.  Don't  forget  the 
terminating  resistor! 

At  the  receiver  install 
switches  or  relays  to  listen 
with  the  beverage  and 
transmit  on  your  normal  an- 
tenna{s)  If  you  have  a  sep- 
arate receiver  and  trans- 
mitter, that  task  is  simple. 

If  you  have  a  second 
ground  rod  available,  in- 
stall it  at  the  end  of  the  bev* 
erage  wire.  Tie  the  ground 
side  of  the  fixed  balun  and 


the  coaxial  shield  to  ground 
with  a  short  piece  of  wire. 

Some  final  installation 
notes  are  in  order  here  An 
ohmmeter  connected  in 
series  between  the  receiver 
end  of  the  beverage  wire 
[temporarily  disconnected 
from  the  balun)  and  the  sec- 
ond ground  rod  should  read 
10k  to  15k  Ohms,  assuming 
the  far  end  of  the  beverage 
is  terminated.  The  circuit  is 
completed  through  the 
earth.  An  infinite  reading  in- 
dicates a  break  in  the 
beverage  antenna  wire. 

If  you  install  multiple 
beverages  for  multiple  lis- 
tening directions,  the  an- 
tenna selection  device 
should  ground  the  bev- 
erages not  being  used. 
Otherwise,  signals  built  up 
on  the  other  beverages  (or 
random  wires)  in  the  area 
will  be  inductively  coupled 
to  the  beverage  in  use, 
causing  extraneous  signal 
pickup  and  blunting  of  the 
nulls. 

Conclusion 

The  beverage  has  opened 
new  vistas  for  me  despite  a 
very  modest  station  instal- 
lation. The  ability  to  hear  is 
of  paramount  importance, 
and  I  attribute  some  ex- 
cellent DX  on  80  and  40 
meters  to  that  antenna.  If 
you  have  the  room  to  install 
a  beverage,  go  ahead  and 
do  so.  You'll  be  surprised  at 
what  comes  out  of  the 
noise  levels!  ■ 
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COMPLETE  -  ASSEMBLED  AND  TESTED  -   READY  TO  INSTALL  -   NOT  A  KIT  -  ONE  FULL  YEAR  WARRENTY 

AMATEUR   TELEVISION 


Cavity  Tuned  Front  End 
HpP,   Low  Noise  Transistor 
H.P.   Hot  Carrier  Mixer  Diodes 
Voltage  Tuned  Oscillator 
Easily  Installed 


MICROWAVE   RECEIVER   DOWNCONVERTER 


l~ T 

i 


Compact 

Low  Wind  Resistance 
Weather  Tight  Case 
Chromate  Coated  Al 
Resists  Corrosion 


ELECTRONIC  HOBBY    INNOVATIONS    is  proud  to  present  to  the  Amateur  Radio  Market 
a  high  gain,  low  noise,  modern  technology  S-Band  Microwave  receiver  converter.   This 
converter  will   let  you  explore  the  unknown  frontier  of  Amateur  and  comrnercial   radio ^ 
for  your  personal   enjoyment*    In  this  region  of  1 ine-of-sight  reception,  tune  in  the 
band  of     Amateur,  digital,   FM,  AM,  or  TV  modes  of  transmission  using  the  downconverter 
and  your  own  television  set* 

Caution:  This  unit  was  designed  for  Amateur  use,   reception  of  other  TV  signals  is  the 
responsibility  of  the  owner. 


SPECS    : 
Preamplifier:   guaranteed  10  dB  @  2.5  dB  noise  figure 

Mixer:   Hewlett-Packard  5082-2835  quality  Hot  Carrier  Diodes  for  optimum  performance 
IF  Amplifier:   25  dB  minimum  gain  0  1,5  dB  noise  figure 
Output  Impedence:  Nominal   75  Ohms  or  300  Ohms   (matching  transformer  supplied) 

Guaranteed  Superior  Performance   :   Your  choice  of  guarantee 
1)   Return  for  refund  less  10%  restocking  fee  or 

2}  Show  us  a  better  commercial    converter  within  2  weeks  of  receiving  unit  and  return 
order  for  a  full    refund  plus  a  $20.00  gift  certificate,  good  towards  next  purchase. 

AMATEUR   SPECIAL   $179.95   Including   shipping   (UPS) 
VISA  and  MASTERCARD    charges   accepted, call    t804)"489~21 56 
Virginia  residents  please  add  4%  state  sales  tax,  COD  orders  20%  deposit  required 
Coming  soon  900  Mhz*   and  1296  Mhz,   versions  -  Parts  availably  separately 
Special    pricing  for  club  projects. 


ELECTRONIC  HOBBY   INNOVATIONS 

7510GRANBY  STREET  SUITE  207 

NORFOLK,  VIRGINIA  23505 


*^447 
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Eugene  f.  Ruperio  W3KH 

RD  ni  Box  J66 

West.  A/exander  PA  15376 


Design-a-Dish 

produce  a  proper  home-brew  parabola 

with  this  BASIC  program 


1  I^INT"C)JSH  Rffi)  FEEWiRK  DESIGN  PRCKSftll  *  RLf^RTu  \Bm  4/79" 

10  PRM^'PfiRflEaDLIC  DISH  L€SIGM  PRtiGWL  ' 

15  PRINT :PRINT 

20  IHPUT  "DESIREi;)  DlffllETER  IN  FEET:"iD 

1^  INPUT "DE5IREE>  F/D  l?flT10";Z 

4e  PRINT.  PRINT  "THE  FOCUS  IN  FEEl  IS'*jZ*[>:F=Z*D 

45  PRINT  MNPin  RflTE  OF  FlOT  ftLONG  V  AXIS.    EVERV  ?  INtHES" :  INPUT  H 

S0  PRINT  PRIMT-'CLtCsROINRTE  VJ^UES  FDR  HftLF  LUSH  SIZE  ffl^E  fiS  FaLOHS:' 

re  FOR  V=S  TO  .5*D*12  STEP  M:X^V^V/(4*CF*i2» 

m  PRINT  TRe(i5)VjTfi&(:<e)x 

100  S=(D/2>[2/'<4*F) 

119  PRIffT  '1\£  SfiGITTfl  OF  THE  DISH  IS^S■'TEET" 

114  WUT"INF1JT  [^ISH  QPERRTIMG  FREQ  IN  I1H2  FOR  GfilN  FIGURE";  T 

115  L-il311/T 

116  G=.55*.(((:<.14i55*[i*l?)/L)[2> 
11?  H=LOGtG)/LOGae.)*ld 

lis  PRINT  PRINT  "THE  miH  RTM.  "IS^U  "^DE" 

113  GO^^  386 

2fli  PRINT: PSINT" THIS  PRtJGRfiM  CRLaiflTES  THE  PftRfinETERS  FOR  A" 

202  PRINT'-CIRCtiUilR  tRVEGlilDE  TO  DOfl^  TRhNSITION  DEVICE,  " 

233  PRINT: PRINT "RLI  OLETPLUS  ffiE  METRIC.  '^ 

208  INPUT'-INPUT  DESIGN  FREQ  OF  tFERlillON  IN  miZ,  %F 

210  0^30900*';  10)[6/(F*<lJ0>E 6) 

212  Di=0/171:D2=ai.21 

214  CS^  ( Dl+D2)/2 :  DS^CSn.  71 

2ib  GN)/^.SQR(l-<ai.'l?i)t2))) 

218  PRINT"CUTOFF  DlH    FOR  DOnif^ftNT  HOT  lS:"jDlf  ^m  " 

22y  PRINT. PR ir^'tUTOFF  DIRHETER  FI^  NXT  LUR  nODE:'SD2."CH.  " 

225  PRINT  PRINT "GUIDE  DIffllETER  SHOULD  BE  BETWEEN"; D2i "4" Dl 

22S  FRINT"HVERflGE  ISr;CS 

236  PRINT :PR1NT^'THE  PHVSiiHL  GUIDE  LENGTH.  <G.-^)  I5:"iG/2;  "Ctt.  '^ 

255  PSI NT: PRINT nHE  FREE-SPfii::£  WRVELEmTH  RT";F;  '"IIHZ.    IS^Oi  "CR  " 

24@  PRIMT: PRINT  "THE  PROE£  LENGTH  IS:  ^  0*1^/4 ^  "It!.  " 

245  PRINT'THIS  15  RLSO  T}€  DISTRNCJ  FRCffl  PRCiBE  TO  CLOSED  B€f  "-.m^Mim 

246  PRINTnO  FIND  THE  CUTOFF  FREQ  OF  fl  CIRCtlLRR  fjUIDE" 

247  IW^TM^fUT  Dlfit^TER  IN  CH,  ";K;  2*'2,  54 

2Se  V^:^=*l.  71  :Pf:  I  NT  "CUTOFF  FOR  Dlft";  Xj  "CM.  LS";  V;  "Cft    OR".  V/l  54.;  "IN.  " 

261  PRINT"FREQ.    IS  ;";50e^.^"f1HZ.  " 

380  PRINT" iff  LfT  R  FOR  DISH  PfSft  .E  FiS:  HGRN  DESIGN.  C  FOR  DIR  VSajTDFF  FREQ" 

m  INPUT  RliIF  R$="R^  THEN10  O.SE  302 

302  IF  RI-"B*'  THEN  2M  ELSGC^ 

im  IF  ftl="C''Tl€N  246  ELSE  301 

304  RETURN 


m 
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After  months  of  chatter 
on  the  club  repeater,  I 
decided  last  week  to  join 
the  computer  nuts.  They 
seemed  to  be  having  so 
much  fun  with  their  micro- 
processors that  I  didn't 
want  to  be  left  out.  I 
bought  a  TRS-80  with  Level 
II  BASIC  and  4K  of  mem- 
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ory,  saving  a  few  bucks  by 
using  my  SSTV  monitor  in- 
stead  of  buying  Radio 
Shack's  monitor. 

After  a  few  hours  on  the 
manuals,  I  was  off  and  run- 
ning. Then,  after  a  couple 
of  hundred  games  of  ''Lu- 
nar Lander"  and  ''Black- 
jack/' I  put  something  in 
the  machine  that  ran  more 
along  my  lines  of  interest:  1 
wanted  my  TRS-80  to  help 
me  construct  a  parabolic 
dish  and  feed  system  for  re- 
ceiving the  geostationary 
weather  satellites  that 
transmit  facsimile  on  1691 
MHz.  Amateur  interests 
(including  my  own)  range 
from  moonbounce  to 
Gunnplexers  and  even  to 
domestic  satellite  TV  re- 
ception (TVRO),  so  it  ap- 
peared that  the  ham  with- 
out a  dish  would  be  missing 
out  on  a  lot  of  fun. 

If  you  like  to  roll  your 
own,  you  can  save  a  few 
bucks,  learn  something 
about  dishes,  and  not  have 
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to  worry  about  transport- 
ing a  surplus  ten-foot  dish 
across  town  on  the  roof  of 

the  family  Volkswagen. 
Many  good  dishes  have 
been  constructed  using 
plywood  ribs  and  screen  or 
formed  aluminum  tubing, 
but  most  articles  written  in 
the  amateur  journals  us- 
ually specified  one  size  of 
dish  and  one  or,  at  the 
most  two  frequencies  of 
operation.  If  after  reading 
them  you  found  that  your 
particular  application 
didn't  fall  in  this  category, 
you  looked  up  a  micro- 
wave expert  or  did  a  lot  of 
reading  on  the  subject. 

This  program,  written  in 
Radio  Shack  Level  II 
BASIC,  takes  the  drudgery 
out  of  the  calculations. 
The  hardest  things  it  per- 
forms are  square  root  and 
logarithm  conversions,  so 
it  should  be  applicable  to 
Level  I  BASIC  or  any  other 
language  with  little  or  no 
modification.  It  requires 
the  user  to  select  one  of 
three  options:  A  — parabol- 
ic dish  design,  B  — feed- 
horn  design,  or  C  — cutoff 
versus  frequency  for  a 
specific  diameter  of  wave- 
guide. The  program  vari- 
ables are  shown  in  Table  1 . 

Program  A 

Program  A  (lines  10  to 


Program 


119)  allows  the  user  to 
select  dish  size  and  f/d 
ratio  independently.  Then 
it  prints  out  the  X  and  Y  co- 
ordinates in  inches  and  the 
focal  length  and  depth  of 
the  dish  in  feet.  This  allows 
you  to  select  a  specific 
dish  diameter  and  play 
around  with  different  f/d 
ratios  while  plotting  X  and 
Y  coordinates  for  each 
change.  This  was  always  a 
pain  even  with  a  calcula- 
tor. It  then  asks  the  user  to 
specify  the  desired  fre- 
quency of  operation  for  a 
gain  figure  at  this  fre- 
quency. The  computer  will 
give  a  gain  figure  in  dBi 
based  on  a  56-percent  dish 
efficiency;  this  may  be  a 
bit  optimistic  but  it  is  a 
good  ballpark  figure,  (t 
may  be  changed  by  enter- 
ing your  own  percent  fig- 
ure at  line  116. 

The  curve  formula  is  de- 
rived from  the  basic 
y2  =  4AX  definition  of  a 
parabolic  curve  where,  in 
this  case,  the  known  Y  axis 
represents  one  half  of  the 
dish  size  (the  other  half  of 
the  dish  is  the  same  curve), 
4 A  is  a  constant  where  A 
represents  the  focus,  and  X 
is  our  unknown,  X  repre- 
sents the  depth  of  the 
curve  along  the  Y  axis.  We 
appropriately  substituted  F 
for  A  in  the  program.  The 


program  asks  the  user  for 
the  number  of  plots  along 
the  Y  axis  by  saying,  ''IN- 
PUT RATE  OF  PLOT 
ALONG  Y  AXIS.  EVERY  ? 
INCHES",  Depending  on 
the  curve  perfection 
desired  or  your  skill  with 
the  sabre  saw,  use  what- 
ever value  you  think  neces- 
sary. 1  used  every  four  inch- 
es for  large  dishes  and 
scaled  it  down  for  the  smal- 
ler dishes.  See  Fig.  1  for 
curve  design. 

Program  B 

Program  B  (lines  201  to 
245)  specifies  the  diameter 
and  length  of  a  circular 
waveguide-tO'Coax  tran- 
sition device^  used  by  a 
number  of  amateurs  with 
great  success.  Basically,  it 
takes  the  form  of  a  tin  can 
open  at  one  end  and  closed 
at  the  other.  A  quarter- 
wavelength  rod  is  mounted 
approximately  a  quarter 
wavelength  from  the 
closed  end,  perpendicular 
to  the  longitudinal  axis  of 
the  can  and  mounted  on  a 
connector  suitable  for 
coax  cable.  The  dominant 
mode  (the  one  we're  inter- 
ested in)  isthe  TMn  mode; 
it  lies  between  1.71d  and 
1.31d,  where  d  is  the  guide 
diameter,  1.71  is  the  cutoff 
for  the  dominant  mode, 
and  1.31   is  the  cutoff  for 


Program  Variables 

=  Diameter  of  dish  in  feet* 

=  f/d  ratio. 

=  Focus  of  dish. 

=  Vertical  axis;  half  dish  size^  in  inches. 

=  Horizontal  axis;  plot  points  of  dish  depth  along  Y  axis,  in  inches. 

:=  Input  variable  to  plot  a  point  every  (?)  inches  along  the  Y  axis. 

=  Dish  depth  in  feet. 

=  Operating  frequency  of  dish  in  MHz. 

=  Operating  frequency  in  inches. 

-  Gain  calculation  (dBi). 

s  Log  multiplier  for  dB.  (RS  Level  II  uses  only  natural  logs.) 

=  Cutoff  calculation  for  TM-)-|  wave  in  cm  (dominant  mode), 

=  Cutoff  calculation  for  TEq^  mode  in  cm. 

=  Wavelength  limit  average  of  D1  and  D2  in  cm. 

=  Alpha  character  denoting  operating  frequency  calculation  in  cm. 

=  Physical  length  of  guide  calculation;  (G/2)  gives  actual  printout  in  cm. 

=  Input  diameter  of  guide  to  computer  for  cutoff  and  length  calculations  in  cm, 

=  Output  to  user:  frequency  of  cutoff  in  cm. 

=  Conversion  of  Y  figure  to  inches. 

=  Program  selection  variables. 

Table  1.  Program  variables.  Notice  that  some  variables  are  duplicated,  but  due  to  user  in- 
put they  do  not  conflict  in  the  program. 


Line  # 

20 

D 

30 

2 

40 

F 

70 

Y 

70 

X 

45 

M 

100 

S 

114 

T 

115 

L 

116 

G 

117 

H 

212 

D1 

212 

D2 

214 

CS 

210 

0 

216 

G 

247 

X 

260 

Y 

247 

Z 

300 

A,B,C 

the  next  mode  to  develop 
(the  TEoi  mode).  The  diam- 
eter is  based  on  the  Hn 
and  TEqI  Mm  its  for  the 
desired  frequency  of  use 
which  is  input  to  the  com- 
puter by  the  user.  This  is 
done  by  the  prompt,  ''IN- 
PUT DESIGN  FREQ  OF 
OPERATION  IN  MHZ/' 

For  example,  we  type  in 
''169r\  hit  the  enter  key, 
and  the  computer  prints 
out  ''CUTOFF  DIA.  FOR 
DOMINANT  MODE  tS: 
10.535  CM."  "CUTOFF 
DIAMETER  FOR  NXT  LWR 
MODE:  15.212  CM/'  Aha, 
my  12-cm  diameter  lard 
can  will  do  the  trick! 

These  limits  are  math- 
ematically depicted  in  the 
formulas.  The  program  cal- 
culates and  prints  both 
limits  and  their  average  in 
cm,  thereby  giving  the  user 

Formulas  Used  in  Calculations 
By  the  Computer 

Ao  =  30,000/F 
Where  F  =  Frequency  tn  MHz; 
Xq  is  the  free-space  operating 
frequency  In  centimeters  (cm). 

D  =  Aon-71  to1.31 
Where  D  is  the  diameter  of  the 
guide  expressed  In  cm,  Aq  Is  the 
free-space  operating  frequency 
expressed  in  cm,  1.71  ts  the  cut- 
off for  TMii  mode,  and  1,31  is 
cutoff  forTEg-i  mode  expressed 
in  cm.  This  gives  the  limits  of  the 
guide  diameter. 


Where  Ag  is  the  length  of  the 
guide  in  cm,  Xqq  is  cutoff  wave- 
length expressed  in  cm,  and  Aq 
is  the  operating  wavelength  in 
cin. 

Acq  =  1.71  to  1.31(D) 
Wiiere  A^o  '^  ^^^  cutoff  frequen- 
cy expressed  in  cm.  See  Fig.  2. 

y2  :=  4AX 
Where  X  is  the  X-axis  plot  of  dish 
and  Y  is  the  Y-axis  plot  of  dish; 
both  are  expressed  In  inches.  Y 
represents  one  half  the  dish 
diameter,  Input  to  the  computer 
in  feet.  Output  to  the  user  as  *'X" 
and  "Y",  in  inches,  See  Fig.  1. 

GdB  =  10  log  (-59  [12nD/Aol2) 
Where  G  =  gain  ot  the  dish  in 
dB,  D  is  dish  diameter  In  feet, 
and  kQ  Is  the  operating  frequen- 
cy in  inches. 
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CALL  TODAY  406-259-9554 
CONLEY  RADIO  SUPPLY 

318  N.  16th  St  Billings,  Montana  59101 


i 


some  leeway  c>n  diameter 
for  that  particular  fre- 
qyency.  The  guide  length, 
however,  is  based  on  the 
computer-derived  average 
of  these  limits.  The  actual 
guide  length  is  one  half  the 
theoretical  guide  length, 
which  gives  a  broader  fre- 
quency response  when  tun- 
ing the  vertical  radiator. 
This  was  based  on  work 
done  by  DJISL.'  It  also 
prints  out  the  free-space 
operating  wavelength  in 
cm  for  reference  and  gives 
the  probe  length  and  dis- 
tance from  the  closed  end 
of  the  guide  in  millimeters. 
The  program  begins  at  line 
201.  See  Fig.  2  for  a  sche- 
matic of  guide  and  dimen- 
sions. 

Program  C 

This  program  [lines  246 
to  261)  is  designed  for  the 
guy  who  always  wanted  to 
know  the  cutoff  frequency 
of  a  tomato  paste  can  in 
the  TMii  mode  and  also  to 


know  the  operating  fre- 
quency in  centimeters  and 
inches,  depending  on  what 
type  of  rulef  he  has  in  his 
pocket.  I  was  too  lazy  to 
program  the  input  for  both 
inches  and  cm,  so  this  pro^ 
gram  looks  for  only  one 
thing:  "INPUT  DIAMETER 
IN  CM/'  All  outputs  are  as 
advertised.  The  program 
begins  at  line  246. 

Initially,  after  the  com- 
puter has  requested  the 
user  to  select  program  A,  B, 
or  C  and  has  performed  its 
task,  it  returns  in  this  con- 
figuration for  another  pro- 
gram selection.  This  is 
done  at  the  subroutine  on 
line  300. ■ 

References 

1.  Vilardi  WA2LTM,  QST,  March, 
1973/'Simpleand  Efficient  Feed 
Systems  for  1296  and  2304^' 

2.  Gfiem  DJ1SU  VHF  Communh 
cations,  Vol,  S,  April,  1976, 
'Tabular  radiator  tor  parabolic 
antennas  on  the  13  cm  band," 

3.  FAA  manual  DFR'33,  "Trans- 
mission lines  and  wave  guides/' 


FAST  SCAN  ATV 


WHY  GET  OH  FAST  SCAN  ATV? 
Vou  can  send  broadcast  qualitv  video  of  home  nf>ovies,  video 
tspes^^  computer  g^mes,  etc,  st  3  cost  that  h  t^^s  than  ^loscan. 
Really  improves  public  service  communications  for  parades, 
RACES,  CAP  se^rch&s.  weather  watch,  etc. 
DX  is  about  the  same  as  2  meter  simpleic  -  15  lo  100  miles. 

ALL  IN  ONE  BOX 

TC-1  Transmitter /Converter  ,  ,  .  . 

Plug  in  camera,  ant,,  mic,and  TV 
and  yoL  are  or  the  air.  Contains 
AC  supply,  T/R  sw;  4  Modules 
below  .  .  »  »  H S  399  ppd 

PUT  YOUR  OWN  SYSTEM  TOGETHER 

TXA5  ATV  Exciter  contains 
video  modulator  and  xtat  on  434 
or  439.25  mHz.  All  modules 
wired  and  tested  ......  ,  .  ,  $89  ppd 

PA 5  10  Watt  Linear  matches 
exciter  for  good  color  and  sound. 
This    and    all     modules     run     on 

13.8  vdc $89  pdd 

TVC-2  Downconverter  tunes 
420  to  450  mHz,  Outputs  TV 
ch  2  or  3.  Contains  low  noise 
MRF901  preamp $  55  ppd 

FMA5  Audio  Subcarrier  adds 
standard  TV  sound  to  the 
picture .  $  29  ppd 

SEND  SELF-ADDRESSED  STAMPED  ENVELOPE 
FOR  OUR  LATEST  CATALOG  INCLUDING: 
Info  on  how  to  best  get  on  ATV,  modules  for  the  builder, 
complete  units,  b&w  and  color  cameras,  antennas,  monitors, 
etc,  and  more.   20  years  experience  In  ATV, 

Credit  card  orders  call    (213)   447-4565,        Check,  Money 
Order  or  Credit  Card  by  mail. 


PACKAGE  SPECIAL  all 

four  modules  $249  ppd 


UtMtttMfmCAftQ 


P.C.  ELECTRONICS 


2522  PAXSON 


Maryann  ■=="  rrtA&UN  j 

WB6YS3       ARCADIA.  CA  91006        vyeOflG 
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4116  200ns 


ALL  MERCHANDISE  100%  GUARANTEED! 
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NEC  Mostek 

CALL  US  FOR  VOLUME  QUOTES 


LS  SERIES 


74LSW 
74LS01 
74LS02 
74  LS03 
74LS04 
:'4!_S05 
.■4LS08 
74LS09 

74LS11 
74  LSI  2 
74LS13 
74LS14 
74LS16 
7<LSZ0 
74L&2! 
74LS22 
74L&Z6 
74LSZ7 
74LS28 
74LS30 
74LS32 
^^LS33 
^^_S37 
74LS3e 
^iL&40 

^iw&47 
-1LS48 
4^551 
?4LS54 
74LS55 
74LS73 
?4LS74 
r4LS75 
74LS76 
74LS7e 
MLSB3 
.MLSB5 
74LSd6 
74LS90 
74LS92 
74LS93 
74LS95 
74LS96 
74LS107 
74LS1£)9 
74LSn2 
74LS113 
74LS114 
74LS122 
74LS123 
74  LSI  24 
74LS125 
74LS126 
74LS132 
74LS136 
74LSl3e 
7JSLSn9 
74  LSI  45 
74  LSI  48 
74LS151 
74LS153 
74LS154 


74 LSI 55 
74LS156 
74LS157 
74LSl5a 
74LSI60 
74LSt6l 
?4LSi62 
74LSie3 
74LS164 
74LSt65 
74LSt6€ 
74LSt6a 
74LSt69 
74LSt70 
74LSt73 
74LS  T  74 
74LS175 
74LS1BT 
74LSt90 
74LS191 
74LS192 
74LStg3 
74LS194 
74LS1»B 
74iSl9© 
74LS197 
74LS22t 

74iS240 
74LS24» 
74LS242 
74LS243 
74LS244 
74iS245 
74LS251 
74LS2&3 
7415257 
74LS258 
74LS259 
74LS260 
74LSafi6 
74LS273 
74LS275 
74LS279 
74LS2e3 
74LS290 
74LS293 
74LS295 
74LS296 
74LS352 
74LS353 
74LS363 
74LS38S 
74LS3Q6 
74LS3«7 
74LS36e 
74LSa73 
74LS374 
74LS377 
74LS335 
74LS386 
74LS390 
74LS393 
74LS395 
74LS670 


SPRING  MEMORY  SALE 


RAMS 

I00pc$ 

EPR0M5 

2101 

{450ns} 

2.49 

2.29 

tOOpcs 

2102-1 

<4S0n5) 

.99 

.95 

1702 

<    lus) 

4.95 

4.75 

21L02-1 

(4S0ns) 

1.29 

1.15 

2708 

(450ns) 

4.95 

4.75 

2111 

(450ns) 

2.99 

2.49 

2758(5v) 

<450ns) 

9.95 

Call 

2112 

<4Sans) 

2.99 

2.79 

2716(5v) 

(4S0ns) 

7.95 

6,95 

2114 

(4S0ns) 

2.95 

2.85 

2716-1{5v) 

O&Ons) 

12.95 

10.95 

2114L-2 

C200ns) 

6/29.95 

3.10 

TMS2516 

(450ns) 

9.95 

9.50 

2114L*3 

(30Ons} 

8/24.95 

2.95 

TMS2716 

(4S0ns) 

9.95 

8.95 

4027 

(ZSOns) 

4.95 

3.95 

2732 

(450ns) 

29.95 

Call 

4116-15 

(150ns) 

8/21.95 

2.65 

TMS2532 

(450ns) 

21 .95 

Call 

4116-20 

(200n5) 

8/19.95 

2.35 

TMS25L32 

(450n5) 

29.95 

Call 

4116-30 

(300ns) 

8/18.99 

2.29 

TMS2564 

(SOOns) 

179.95 

Call 

NEED  YOUR  ORDER 

SHIPPED  TODAY? 

THEN  CALL  TOLL  FREE 

800-538-5000 

IN  CALIF. 

800-662-6233 

(effective  4-14-81) 


BEFORE  YOU  BUY,  CALL  US 

WE  WILL  BEAT 

ANYONE'S  PRICES 


6800 


6600 

11.75 

saio 

4.60 

602^ 

5.7S 

6821 

640 

sm 

§.95 

Dd34 

19  95 

6850 

575 

6852 

5  75 

6875 

695 

Z80 


zeo 

ZBOA 

aeocTc 

ZeODMA 

zaopjo 

zeo-sio/2 
zeosio/9 


9.95 

12.95 

7,65 

16,00 

7,60 

27.50 

20,50 


MISC. 


1771601 

3242 

AY5-1013 

ST2e 

flT2a 

aT97 

flT9B 


24  96 
9,95 


7400  SERIES 


IC  SOCKETS 


VOLTAGE  REG'S 


7400 
7402 
7404 
7406 
7407 
7408 
7410 
7420 
7430 
7432 

7440 
7442 
7445 
744e 
7447 
7448 


7450 
74  72 
7473 
74  74 

74  75 

7476 

7483 

7486 

7490 

7401 

7492 

7493 

7496 

r4lCXJ 

7410^ 

74121 


74123 
74151 
74153 
74154 
74156 
74157 
74161 
74163 
741 64 
74173 
74174 
74175 
74176 
74192 
74193 
74196 


8  pin  ST 
14  pin  ST 
16  pin  ST 
IflpinST 
20  pin  ST 
22  pin  ST 
24  pin  ST 
26  pm  ST 
40p^nST 


10^1,29 
1 0il. 49 
I0n.69 

ian.99 

10/2:89 
10/2.99 
10/2.99 
10/3.99 
10/4,99 


ST  =  SOLDEJLTAiL 


aptnWW  59 
14pfcnWW  69 
16  pin  WW         69 

18  pin  WW  .99 

20  pm  WW  1.09 

22  pm  WW  139 

24  pin  WW  149 

28p4nWW  189 

40  pin  WW  1.99 

WW  -UlRfWRAP 


7a05T  89 

7812T  .89 

JS)5r  m 

7B24T  ,99 

78€5K  1.39 

7812K  1.39 

76L05  69 

78LI2  69 

76LtS  69 


7905  T 
7912T 
7915T 
7924T 
7905K 
79I2K 
79L05 
79L12 
79L15 


CMOS 


LINEAR 


74S0Q  SERIES 


74S00  50 

74S02  50 

7dS04  50 

?4S08  50 

74S37  56 

74S74  80 
r4Sl13  79 


74S124 
74S174 
74Sl8a 
74S1« 
74S240 
74S30 
74S287 


74S288 
74S387 
7#S471 
74S472 
74S474 
74S570 
74S571 


475 

575 

1875 

18  75 

1995 

780 

760 


4001 
4002 
4007 
4009 
4010 
4011 
4012 
^13 
4016 
4017 
4020 
4023 


4024 

4025 
4027 
4040 

4042 
4046 
4047 
4049 
4050 
4060 
4066 
4069 


4070  49 

4071  .49 

4072  40 
4081  39 
4093  .99 
4098  2.49 
4503  .69 
4508  3.95 
74C04  39 
74C141.49 


LM301V 
LM308V 
LM309K    } 
LM311V 
LM3t7l     2 
LIUI3t8v     T 
ilMl323K    4 
LiMl324 

LM339 
LM377      2 

LM3aC       1 
LM555V 

J     101:11 


LM556  E 

LM565  i 

LM566V  1  4 

LM567i«  T  2 

LM723  4 

IM733  S 

LM741V  2 

IM747  ? 

LM748v  £ 

LMt310  ai 

IWH414  1i 
LMUSev     € 

V     It  p^tn 


LMl4Se  t  39 
LM14S9  139 
LM18O0  299 
LM1889  2  49 
LM390O  59 
7545 iv  39 
MCl330^ie9 
MCl350vl  29 
MCI 358    V79 


8080 


a080A 

8085A 

8212 

8214 

82 16 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

B253 

8275 

8279 


3.9® 
1295 

275 
5.25 
2.75 
295 
3.49 
4.95 
5,50 
695 

1295 
650 

1695 

14  95 
49  95 

15  95 


T.V. 
CIRCUITS 


MGT330 

189 

MC1350 

1.29 

MC135S 

1.79 

LM380 

1.29 

LM5e5 

.99 

LM741 

.29 

LM1310 

2,90 

LM1SO0 

2.99 

LLM18B9 

24gj 

TRANSiSTORS 

2N2222    10/1,00 

100/899 

2N3904    10/1.00 

100/8  99 

2N390fi     10/1-00 

100/699 

2N3055         79 

10/6.99 

LEDS 

Jumbo  Red  10#1  00 
Jumbo  Green  fi/1.00 
Jumbo  ¥eHo«  6/1.00 
5(ffl2-7760  43'CC  79 
MAN74.3€C  99 

MAN72  3*CA  99 


K  -  U>^3 


DIP 

SWITCHES 

4  POSH  ton  9 

SpQsni^on  1  C 

&posiimn  1.0 

7  posit  ion  1.0 

8p<isi(ton  1.1 


master  cn^ge 


WS4' 


IDR  MICRODEVICES,  INC, 


1101  South  Winchester  Blvd. 
San  Jose.  Calil^ornia  95126 

800-538-5000     408  247  4852       ^409 


TERMS  lneiud«  S2  00  fOf  shipping  $10.00  mmimtim  wdtr 
S*nfi  SASE  for  comptflifl  c»(»io*g  Bay  Arej  R«$id«Fi1is  idd 
i'r'o  sil«s  111  CilH    Residflots  mdd  6^d  salsi  tax    We 
ftstrvt    ih«    ttant    ta    umn    guanhbes    and    substrtute 
manuracturer    Pfic*«  SubjOCi  lo  chflnge  wtthout  noftca 
FofBign  ordvfi  ad^j  suK   fwstag* 


^'Bemtier  Senrtce^see  psge  1 14 
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INSTANT  SOFTWARE   DOES 


With  our  latest  in  HAM  radio,  electronics  and 
ytlilty  programs,  instant  Sofi:ware  proposes 
toi  [)  organize  you  Z)  keep  you  up-to-date  3) 
sotve  your  microcomputing  problems  (weil 
.  .  ,  some  of  them)  4)  entertain  you,  and  5) 
save  you  money.  Sound  too  good  to  be  true? 
Read  on! 

ELECTRONICS  1 

!f  you  re  still  designing  circuits  tiie  oid- 
fashioned  way*  let  the  Electronics  I  package 
Introduce  the  latest  way  to  go: 
Tuned  Circuits  &  Coll  Winding— Design 
tuned  circuits  I'or  audio  and  radio  frequen- 
cies. This  two-part  program  will  find  the  two 
missing  values  from  any  two  of  the  follow- 
ing: frequency,  capacitance,  inductance,  or 
reactance.  The  coil-winding  section  will 
calculate  the  number  of  turns  and  wire 
gauge  required  for  a  close-wound,  air-,  or 
slug-tuned  coil  From  the  inductance, 
diameter,  length,  and  permeability  of  the 
coil. 

555  Timer  Circuits — Timers,  both  mono- 
stable  (one-shot)  and  astable  {oscillator}, 
can  be  easily  designed  with  this  two-part 
program.  The  program  will  ^iso  draw  a  com- 
plete schematic  on  the  screen  of  your 
TRS'80. 

LM  381  i*re^Anip  De§lgfi — Vou  too  can 
quickly  design  an  IC  preamp.  With  this  pro- 
gram  all  you  need  to  do  Is  enter  the  param- 
eters of  the  performance  you  want,  and  the 
program  does  the  rest — right  down  to  draw- 
ing a  detailed  schematic  of  your  circuit  on 
the  screenl 

Order  No.  0008R  $7.95. 
QSL  MANAGER 

Did  you  remember  to  send  a  QSL  card  to  the 
op  you  wori<ed  last  week?  Maybe  you  sent  a 
QSL,  but  can't  recall  getting  one  in  return.  The 
QSL  Manager  program  will  help  you  set  up  a 
computerized  log  book  for  instant  access  to 
your  records. 

Make  complete  log  entries  whkh  include: 
date,  time,  calisign,  name,  band,  both  the 
Sent  and  Received  signal  reports,  the  mode, 
QSL  sent/ received,  and  any  remarks  you  may 
want  to  Add. 

No  more  fumbling  with  index  cards  during  a 
QSO,  because  the  QSL  Manager  has  a  built-in 
search  function  to  locate  and  display  informa- 
tion on  any  calisign  in  your  records.  You  can 
even  list  all  the  QSO  s  for  a  particular  date, 
time,  band  worked*  mode  or  a  specific  signal 
report.  Up  to  1400  entries  can  be  accessed 


from  your  disk  (depending  on  how  many  disk 
drives  you  have). 

The  program  has  bulk*ln  editing  features 
that  help  you  keep  your  log  book  up*to-date. 

There's  also  a  command  that  lets  you  out- 
put your  log  entries  to  a  printer  for  hard  copy. 

In  that  next  QSO.  i<nock  their  socks  off  with 
your  Infallible  memory.  (T2) 

No.  01  SI RD  $19.9S  Disk. 


Uttflt  House 
FtlartmrDugJl  NH  434U 
USA 


W2NSD/1 


HOME  ELECTRONICS 
TROUBLESHOOTER 

The  three  programs  In  this  package  will 
help  us  non-technical  types  to  locate  the  most 
common  problems  in  home  electronic  equip- 
ment.  You'll  be  shown  step- by- step  proce- 
dures fon 

1 .  Analyzing  common  problems 

2.  The  simple  and  logical  solution  to  the  prob- 
lem 

3.  A  general  cost-guide  to  commercial  repairs 
k  can  be  used  to  diagnose  problems  with 

these  types  of  consumer  electronic  equip- 
ment: Bft^W  and  Color  TV's.  Stereo  Receivers/ 
Amplifiers,  Turntables,  Cassette  and  Eight- 
Track  Decl<s.  Portable  and  Table  Radios,  Por- 
table Phonographs  and  Handheld  Cassette 
Recorders. 

In  some  cases  the  repair  may  be  relatively 
simple  and  you  may  wish  to  fix  it  yourself. 
Other  timeSn  you  might  locate  a  general  prob- 
lem area,  but  you  may  not  be  able  to  correct 
the  fault.  In  this  event,  the  repair  should  be 
referred  to  a  qualified  service  shop.  Even  If 
your  appliance  needs  professional  help*  the 
repair  cost  may  be  reduced  by  informing  the 
shop  of  what  you  have  learned  by  using  this 
program.  (Tl) 

No.  0169R$9.95. 
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BASIC  PROGRAMMING 
ASSISTANT 

The  BASIC  Programming  Assistant  utility 
program  helps  you  to  code  and  debug  BASIC 
programs.  Writing  and  debugging  can  be  a 
frustrating,  time-consuming  process^  espe- 
cially for  lengthy  programs.  BPA  helps  you 
control  and  track  the  variables,  BASIC  words, 
and  line  numbers  In  your  programs-  It  reduces 
the  time  and  effort  needed  to  get  a  program 
running  properly. 

BPA  does  three  things  for  you: 

1 .  BPA  will  list  the  variables  used  in  a  BASIC 
program.  You  can  have  BPA  list  only  a  partic- 
ular variable,  list  all  the  variables,  or  list  all 
the  multiple  letter  variables  that  begin  with  a 
specific  letter.  If  you  wish,  it  will  also  list  the 
line  numbers  where  each  variable  appears^ 
the  varvable-type  symbol  (string,  Integer, 
single^  Of  double  precision);  whether  or  not 
the  variable  is  a  dimensioned  array;  and 
where  the  variable  is  changed. 

2.  BPA  will  produce  a  cross-reference  list  of 
line  numbers  For  GOTOs,  GOSUB  s.  and  IF.  . 
THEN  statements. 

3.  BPA  will  list  the  line  numbers  where  a 
selected  BASIC  function  word  (such  as  INPUT, 
PRINT,  etc.)  Is  used.  Optionally,  It  lists  only 
the  lines  where  the  BASIC  word  appears  with 
a  specified  variable. 

The  minimum  system  required  for  BPA  Is 
TRS-SO  Level  II  1 6K  computer,  although  It  will 
operate  on  the  32K  and  48K  versions  as  well 
as  in  Disk  BASIC  (both  TRS-DOS  and 
NEW£X3S). 

Order  No.  0203R  $14.95. 

HAM  PACKAGE  I 

Use  this  versatile  package  to  solve  many 
problems  commonly  encountered  in  elec- 
tronics design.  It's  ideal  for  technicians  who 
must  frequently  apply  fundamental  electron- 
ic formulas. 

Ofirn^s  Law — Easily  performs  calculations  in- 
volving voltage,  current,  resistance,  and 
power, 

Sertes  and  Parallel  Calculations — Find  the 
value  For  capacitors  or  resistors  In  parallel 
or  series  circuits. 

Vollagc  Dropping  and  Voltage  Dividing — 
This  will  give  you  the  value  of  a  dropping 
resistor  and  the  effective  resistance  of  the 
load. 


Instant  Software  Inc 

PETERBOROUGH,  NEW  HAMPSHIRE  03458  603  924^7296 


"TRSBO  is  atrademaii^  of  Tandy  Corporation. 
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IT  WITH   FREQUENCY 


t/C  Time  Conitant*— This  section  will 
calculate  the  resistance,  capacitance,  or  the 
time  delay  of  an  R^C  circuit. 
Dtficile  Afid  YAgf  Antennas — These  two  pro- 
grams will  compute  the  dimensions  of  an 
antenna  to  your  exact  frequency  and  give 
you  an  on-screen  display — complete  with  all 
measurements!  (Tl) 

No.  0007R  $9.95. 

AMATEUR  RADIO  ADVANCED 
CLASS  STUDY  GUIDE 

Now  you  can  use  your  TRS-80  to  help  you 
prepare  for  your  Advanced  Class  license  test. 
You  can  take  100  sample  questions  designed 
to  test  your  knowledge  of  all  the  areas  of  skill 
required  to  bt  an  Advanced  Class  operator. 
The  SI  udy  guide  shows  you,  leased  on  how  you 
answer  the  questions,  which  knowledge  areas 
you  need  to  examine  more  closely,  while  It 
familiarizes  you  with  the  format  of  the  exam 
given  by  the  FCC.  The  program  will  serve  lo 
see  how  well  prepared  you  are  for  the  exam, 
and  hopefully,  make  the  exam  easier  for  you. 
It  will  not  takethepiaceof  hours  of  dedicated 
study,  but  it  wi J i  help  you  determine  when  you 
are  ready  to  take  the  exam.  This  program  is  a 
valuable  toot  for  radio  amateurs  stnvfng  to 
upgrade  their  licenses.  (Tl) 

No.  02S2R$I4.95. 


TO  ORDER: 

See  your  local 
Instant  Software  dealer. 

If  these  packages  are 
unavailablet  order  direct. 

CALL  TOLL  FREE 
1800-2  58-547  3 

Orders  Only 

In  New  Hampshire  Dial 

t -603-924-7296 


All  these  programs  are  Model  III 
compatible  except  5>asIc  Program- 
ming  Assistant  and  Dynamic  I>evtce 
Drivers. 


53.6 


ELECTRONIC  DESIGN 
CALCULATOR 

Electronics  is  a  busy  and  creative  Field.  Even   y^  ^^'^  'oo"*  forward  to  working  WITH  your 
the  best  techniclansand  theoreticians  can  use 


DYNAMIC 
DEVICE  DRIVERS 

Are  you  tired  of  working  around  all  of  the 
little  "obstacles"  that  are  built  Into  your 
TRS-80?  Ever  wish  that  there  was  some  way  to 
"repair"  those  imperfecrions? 

Well  here  It  is!  The  Dynamic  Oevlce  Drivers 
package  has  all  of  these  features^ 
rrogramniAble  Key  0ebounce:  Your  keyboard 
can  be  "tuned"  to  your  typing  style. 
rrogrammable  Repeating  Key  FunctJoni  Every 
key  has  a  repeat  function. 
towercase  McHllflcJitloTi  Support:  Your  have  a 
choice  of  standard  or  shlft-for-lowercase  let- 
ters.   (A    towercase   hardware    modlfkailon 
must  be  installed.) 

Better  TtiAn  Nothing  Graphics;  Graphics 
characters  will  be  converted  to  the  closest 
ASCII  character. 

Printer/Screen  Auto  Swltchtng:  If  your  prtntei 
Is  accidentally  turned  off.  yoijr  program 
won't  bonib. 

ProgrdLmmjible    Printer    forms    Cofitrol:    You 
control  the  formal  for  printer  output. 
Ptograinm^ble  Keyboard  Lock:  On^y  you  will 
know  Che  secret  code  to  unlock  your  key- 
board. 

With  Che  Dynamic  Device  Drivers  package. 


some  help  with  the  myriad  calculations  neces- 
sary to  develop  new  products.  That  help  has 
arrived! 

The  Electronic  Design  Calculator  from  In- 
stant Software  makes  your  TRS-80  the 
hardest  worker  in  your  lab  (next  to  you,  of 
course). 

The  Electronic  Design  Cakuiator  brings 
dozens  of  complex  calculations  down  to  size 
in  seconds.  It  can  calcutate  two  of  the  Four 
possible  values  of  Ohm's  Law  for  AC.  and 


TRSSO.  Instead  of  agamst  it!  (Tl) 

No,  022SR  $19.95. 


TRS-Tests 

TRS-Tests:   three  TRS-80  diagnostics  will 

DX,.  given  the  other  two-  It  can  also  produce  tell  you  if  there  are  any  problems  with  your 

calculations  for  reactance,  resonant  frequen-  computer.    This   ma  chine- language   utility 

cy.  resistors  and  capacitors  In  parallel  and  checks  Level  II  ROMs  for  dropped  or  defec- 

series,   frequency  and  wavelength*  declbei  tive    bits   by   (performing    128   consecutive 

formulas  and  over  rwo  dozen  others,  checksums  on  each  of  the  three  ROM  chips. 

Free  yourself  from  the  drudgery  of  endless  The  Keybounce  test  helps  to  identify  dirty 

calculating.    Make   your  work   simpler  and  or  defective  keys. 

more  accurate  with   the   Electronic   Design  TheRAM  test  tells  you  tf  your  computer  has 


Calculator,  (T!) 

No.  0204R  $9.95. 


(T I )s TRS-80  Model  I.  Level  IL  I6K  RAM. 

(T2)w  TRS-80  Model  L  Level  W  16K,  Lxpansion  Interface  16K-I-  1  disk  drive. 


a  defective  RAM  chip,  and  will  idendfy  the 
chip  according  to  the  standard  TRS*80 
schematics. 

Whether  you  repair  computers  For  a  living 
or  only  want  to  check  out  your  own  computer, 
you  need  TRS  TESTS.  (Tl) 

No.  0184R  $9.95. 


Instant  Software  Inc 


PETERBOROUGH,  NEW  HAMPSHIRE  03458  603-924.7290 
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Mayday! 

help  locate  downed  aircraft  with 

your  local  repeater 


Photo  A.  Clifford  Williams  K2UZS  [left]  and  Ed  Sommerfield  W2F}T  check  out  ELT  alert 
system. 
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Edward  Sommerikld  W2fiT 
49  Spririg  Road 
Poughkeepsie  NY  12601 

Richard  Whatham  K2jXU 
Box  1644 
Poughkeepsie  NY  12601 

amord  wmiams  K2UIS 
5  Tangfewood  Lane 
Poughkeepste  NY  12603 


The  public,  from  the  be- 
ginning of  the  era  of  the 
Wright  brothers,  has  been 
enthralled  with  almost  all 
activities  related  to  the  air- 
plane. Incidents  related  to 
aircraft  disasters,  especially 
the  rescue  of  survivors, 
have  always  captured  front- 
page headlines.  Amateur 
radio,  therefore,  is  present- 
ed with  a  rare  opportunity 
to  demonstrate  our  active 
involvement  in  public  ser- 
vice with  a  project  that  first 
and  foremost  is  of  lifesav- 
ing  benefit,  and  second  is 


most  visible,  in  a  positive 
light,  to  our  community. 
This  project  is  the  early 
detection  and  subsequent 
location  of  downed  aircraft 
by  use  of  the  ELT  [Emergen- 
cy Locator  Transmitter) 
beacon  transmitter  carried 
by  law  in  all  aircraft,  and 
activated  under  crash  con- 
ditions. 

The  MBARC  (Mt.  Beacon 
Amateur  Radio  Club)  of 
Poughkeepsie,  New  York, 
was  already  involved  in 
RDF  (Radio  Direction  Find- 
ing), using  it  to  rid  our- 
selves of  jammers,  A  pro- 
posal was  put  before  the 
membership  to  channel  the 
RDF  experience  and  enthu- 
siasm into  the  ELT  lifesav- 
ing  program.  This  proposal 
was  unanimously  accepted 
and  within  3  weeks  a  modi- 
fied CI  egg  22 'er  was  in- 
stalled and  operating  at  our 
local  repeater  site.  Since 
our  repeater  is  micropro- 
cessor controlled,  we  were 
able  to  experiment  with 
various  control  and  time 
functions.  As  a  matter  of 
fact,  one  of  our  engineering 
problems  led  to  an  espe- 
cially humorous  innovation 
as  will  be  explained  later. 

Implementation 

The  FCC  prohibits  the  di- 
rect rebroadcasting  of  sig- 
nals on  the  amateur  fre- 
quencies other  than  those 
received  by  the  repeater  in- 
put, We  contacted  the  FCC, 
and  were  advised  that  we 
could  indicate  the  presence 
of  an  ELT  signal  by  altering 
ourCW  ID. 

Referring  to  Fig,  1,  when 
an  ELT  signal  is  received, 
the  increased  age  on  the 
Clegg  22'er,  amplified  by 
the  interface,  energizes  K1, 
K1  provides  an  isolated 
closure  to  a  digital  input 
port  on  the  microprocessor. 
If  K1  remains  energized  for 
5  minutes,  our  ID  is  varied 
to  include  an  alerting  8  dots 
followed  by  a  Morse  code 
'TLT"  (..-..  -).  This  modi- 
fled  alerting  signal  repeats 
every  2  minutes.  Any  ham 


who  hears  this  signal  calls  a 
predetermined  list  of  per- 
sonnel who,  in  turn,  vali- 
date that  it  is  indeed  an  ELT 
transmission  and  not  a 
noise  signal  and  subsequent- 
ly notify  RDF-equipped 
hams  and  the  FAA. 

After  this  has  been  done, 
the  ELT  mode  is  "con- 
trolled'' off  and  not  "con- 
trolled'' back  on  until  either 
the  FAA  advises  us  that  the 
ELT  has  been  located,  or  48 
hours  have  elapsed,  which- 
ever  comes  first.  The  ELT 
normal  battery  life  is  48 
hours  and  we  don't  want  a 
continuous  alerting  signal, 
and  phone  calls,  after  the 
FAA  has  been  notified. 
RDF-equipped  hams  then 
track  the  ELT  to  its  source 
and  take  appropriate  Ac- 
tion. (See  Table  1  for  com- 
plete beacon  specifica- 
tions,) 

Electrical  Interface 

The  electrical  interface 
(Fig.  3)  is  very  simple.  The 
Clegg  22'er  was  modified 
for  121.5  MHz  (Fig,  2)  and 
RCA  interface  jacks  added. 
One  jack  is  for  the  age  line, 
and  the  other  for  12.6  V  ac 
to  power  the  interface.  The 
interface  isolates  and  am- 
plifies the  dc  age  level  up  to 
5  times  via  Q1A,  and  feeds 


1' 


V 


121.5  MH£ 

ELT 

RECEIVER 


MfCffOfMOC^SSOf^ 


Fig.  1.  Emergency  Locator  Transmitter  (ELT)  alerting  sys- 
tem. 


it  to  the  inverted  input  of 
voltage  comparator  Q1B. 
The  voltage  comparator  is 
adjusted,  via  R3,  such  that 
Q1  B  output  is  at  —12  volts 
under  no-ELT-signal  condi- 
tions. This  level  ensures 
that  Q2,  the  relay  driver,  is 
off. 

When  an  E  LT  carrier  is  re- 
ceived, the  Clegg  22'er  age 
voltage  becomes  more  neg- 
ative, causing  the  Q1  B  in- 
verted input  level  to  go 
more  negative  than  the  ad- 
justable non-inverted  level 


as  set  by  R3.  The  compara- 
tor output  under  these  con- 
ditions goes  to  +5  volts. 
This  positive  voltage  dis- 
connects diode  D1  and 
allows  current  to  flow  into 
the  base  of  Q2  via  diode 
D2,  turning  on  Q2,  and  in 
turn  K1.  The  activation  of 
K1  presents  a  contact  clo- 
sure to  the  microprocessor 
digital  input. 

The  flowchart  in  Fig.  4(a) 
shows  that  this  digital  input 
port  is  sampled  every  sec- 
ond and  if  all  samples  in  a 
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Fig.  2.  Interface  from  Clegg  22'er  to  microprocessor. 
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fig.  J.  Modifications  to  C/egg  22'er  for  121.S-MHz  ELT  re- 
ception. XR=  8.262500  MHz  for  121.5-MHz  'mput  use  In- 
terr^ational  Crysta!  Manufacturing  Co.  catalog  ^433478  [10 
North  Lee,  Oklahonna  City  OK  73102).  Modifications  in- 
clude removal  of  VI 3,  VI 4,  and  VIS,  Do  not  renrrove  VI 2, 
This  turns  off  audio  and  reduces  heat  generated  by  unused 
tubes,  A  smafi  pancake  fan  was  mounted  on  top  of  the  cabi- 
net to  provide  cooling  required  for  24-hour  operation. 


5-minute  interval  detect  a 
contact  closure,  then  the 
microprocessor  indicates 
an  ELT  detection  and  alters 
the  repeater  ID  — Fig,  4(b)— 
as  previously  described. 
Once  an  ELT  is  detected,  it 
will  remain  ''detected"  un- 
til the  contact  opens  for  a 
full  5  minutes.  This  was 
done  to  ensure  that  we 
wouldn't  lose  the  ELT  if 
someone,  or  something, 
caused  an  intermittent  loss 
of  the  ELT  signal. 

Antenna 

The  humorous  incident 
came  about  while  we  were 
discussing  the  antenna  in- 
stallation at  an  engineering 


planning  meeting  In  order 
to  achieve  a  low  angle  of  ra- 
diation, necessarv  to  detect 
signats    located    on    the 

ground,  a  large  vertically- 
Stacked  antenna  should  be 
used;  this  was  out  of  the 
question  at  our  location. 
While  describing  the  high 
angle  of  radiation  attrib* 
uted  to  the  normal  2-meter 
ground  plane  antenna, 
someone  piped  up  with: 
"Why  don't  you  mount  the 
ground-plane  antenna  up- 
side down?"  We  all 
laughed,  but  that's  just 
what  we  did  (see  Fig.  5}  and 
it  performed  far  beyond  our 
expectations.  In  fact,  we 
are    considering    this    ap- 
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Fig.  4(al  System  flowchart. 


ELT  Beacon  Spsctflcations 
(EBC-102A  Data  Sheat) 


Operating  life,  room  temperatyr© 
Operating  frequency 

Modulation  percentage 
Sweep  range 
Sweep  rate 
Modulation  duty  cycle 
Transmitter  duty  cycle 
Peak  effective  radiant  power 

Automatic  activation 

Temperature  variation  test 

-40''C.  to  +55"  C. 

LoW'temperature  performance: 

-  20 "  C- 

High'temperature  performance: 

+  55'C- 

Altitude  performance:  50,000  ft 

Decompression:  8200  feet  to 

40.000  ft. 

High-pressure  performance: 

-15,000  feet 

Shock  performance:  50  Gs, 

€  axes 

Vibration  test:  10  Gs 

Immersion  test:  17  hours  in  salt 

water 

Waterproofness:  drip  20  minutes 


Greater  than  48  hours 

121 .500  MHz  ±  .005% 

and  243.000  MHz  ±  .005% 

100% 

1300  Hz  to  400  Hi 

■3  Hz 

■45% 

100% 

Greater  than  75  mW  on 

both  frequencies 

Minimum  5  Gs  for  12  ms 

Maximum  7  Gs  for  15  ms 

Frequencies  within  ±  ,005% 

after  exposure 


^  Meets  room  temperature 
specifications  after 

exposure 


Table  1. 


proach  to  repeater  anten- 
nae in  general,  since  most 
of  our  communications  is 
from  high  to  low  locations. 

Adjustment 

With  the  antenna  con- 
nected to  the  receiver,  ini- 
tially   adjust   R2   to   maxi- 


mum resistance,  and  R3  to 
ground  level.  Then,  adjust 
R3  until  the  ELT  LED  in  the 
collector  circuit  of  Q2  just 
turns  off.  Adjust  R3  an  addi- 
tional 1/8  turn  in  the  same 
direction.  If  the  ELT  LED 
cannot  be  turned  off,  adjust 
R2  to   a  lower  resistance, 
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and  repeat  the  R3  adjust- 
ment 

Problems 

We  have  encountered 
only  one  probtem  so  far 
The  second  harmonic  of  TV 
channel  3  is  in  the  120to- 
132-MHz  range.  TV  games 
on  channel  3,  incorrectly 
connected  to  a  TV  set  with 
its  outside  antenna  at- 
tached, will  radiate  in  the 
1 20MHz  range.  We  advised 
our  close-in  neighbor  of  this 
problem,  and  interference 
to  the  ELT  receiver  stopped. 

Operating  Experience 

ELT  transmitters  may  le- 
gally be  tested  during  the 
first  five  minutes  of  every 
hour.  We  installed  the  ELT 
detector  system  on  a  Thurs- 
day evening.  The  following 
Friday  a  call  was  received 
that  the  repeater  detected 
an  ELT  at  1330,  which  is  not 
within  an  allowable  5  min- 
ute ELT  testing  period  A 
call  to  the  FAA  confirmed 
the  ELT  signal  but  before 
any  action  could  be  taken, 
the  ELT  was  shut  off  — they 
thought  no  one  was  listen- 
ing! A  second  similar  inci- 
dent occurred  within  2 
weeks.  We  hope  that  we 
never  have  to  hear  the  8 
dots  and  the  ELT  alerting 
signat,  but  we  routinely  test 
the  detector  during  the  te- 
gal  test  time,  using  a  private 
aircraft  transmitter. 
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Conclusion 

Future  plans  include  up- 
grading the  ELT  detector  in- 
stallation from  the  omni-di- 
rectional  antenna  to  a  con- 
trolled directional  antenna 
such  that  triangulation  be- 
tween 2  or  more  repeaters 
would  point  out  the  initial 
direction  to  search.  This 
would  cut  the  search  time 
considerably.  Ideally,  if  we 
could  equip  every  repeater 
station  with  an  ELT  detec- 
tor,  help  could  be  on  the 
way  within  5  minutes  after 
the  ELT  is  detected. 

No    other    organization 
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Fig.4(bl  Detail  of  ELT  ID, 

has  the  equivalent  of  an 
umbrella  of  actively  monh 
tored  radio  stations,  lo- 
cated ideally  at  high  el- 
evations. Also,  there  are 
very    few    organizations 


around  that  have  the  quan- 
tity of  equipment  and  num- 
ber  of  trained  RDF  person- 
nel that  hams  can  assemble 
to  detect  and  search  for 
ELTs   ■ 


UiHrf«A 


Rohn 

HMI 


fig,  5,  Antenna  mounting  details. 
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5  MODES:  CW,  Baudot,  ASCII,  memory  keyer, 
Morse  code  practice.  TWO  MODELS:  MFJ'496, 
$339.95.  256  character  buffer,  256  character  mes- 
sage memory,  automatic  messages,  serial  numbering, 
repeat/delay,  MFJ'4B4,  $279.95.  50  character  buffer, 
30  character  memory,  automatic  messages. 


I^J  brings  yoij  a  pair  of  5  Mode  Super  Key- 
iHianfs  Itiat  gives  you  more  features  per  dollar 
than  any  other  keyboard  available  Vou  can  send 
CW,  Baudot,  ASCII.  Use  it  as  a  memory  keyer 
and  for  MORSE  code  practice. 

You  get  text  bufler.  programmable  ami  auto- 
matic messaae  memories,  error  deletion,  buffer 
pn^oad.  tMjtfer  held,  |>lu5  much  more. 

MOD€  1:  CW 

The  256  characfer  (50  ter  494)  text  butler 
makes  sending  perfect  QW  efjortfess  even  if  you 
"hunt  and  peck." 

You  can  pretoad  a  message  into  the  tiuffer  and 
transmit  when  ready.  For  breakin,  you  can  stop 
the  buffer,  send  comments  m  key  paddles  and 
then  resume  sending  the  butter  content. 

Delete  errors  by  backspacing. 

A  meter  gives  buffer  remainsng  or  speed.  Two 
characters  before  butter  Ml  the  meler  lights  up 
red  and  the  sidetone  changes  pitch. 

Four  pfognmmabii  message  memories  {2  lor 
494)  fliwe  a  total  o(  256  characters  (30  for  4941. 
Each  message  starts  after  one  ends  for  rio 
wasted  memory.  Delete  errors  by  backsoacing. 

To  use  the  automatic  messages,  type  your  call 
bito  message  A.  Then  by  pressing  ttie  CO  button 
ymi  send  CO  CO  OE  (message  A). 

Tile  ottier  atrtomatic  messages  work  the  same 
way:  CO  TEST  DE,  OE,  mi. 

Special  keys  for  KN,  SK,  BT,  AS.  A  A  and  Alt 

A  lot  of  thought  has  gam  ntto  liuinai.  engineer* 
ing  these  MFJ  Super  Keyboards. 

For  example,  you  press  i^nly  a  one  or  two  key 
sequence  to  execute  any  command. 

Alt  controls  and  keys  are  positioned  logically 
and  labeled  clearly  for  instant  recognition. 

Pots  are  used  for  speed,  volume,  tone,  and 
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weight  because  tfiey  are  more  human  oriented 
than  keystroke  sequences  and  they  remember 
your  settings  when  power  is  off. 

Weight  controE  makes  your  signal  distinctive 
to  penetrate  QRM. 

MODE  2  &  3  (RTTY):  BAUDOT  &  ASCI] 

5  level  Baudot  is  transmitted  at  60  WPM. 
Both  RTTY  and  CW  ID  are  provided. 

Carriage  return.  \im  teed,  arKl  "LTRS"  are  sent 
automatically  on  the  first  s;^:e  after  &3  chara;- 
ters  on  a  line.  This  gives  unbroken  wofds  at  ttB 
receiving  end  and  frees  you  from  sending  the 
can-iage  return.  After  70  characters  the  function 
Is  mitiated  without  a  space, 

All  up  and  down  shift  is  done  automatically. 
A  downshift  occurs  on  every  space  to  quickly 
dear  gart)ied  reception. 

The  buffer,  programmabfe  and  automatic  mes- 
s^es,  backspace  delete  and  PIT  control  (keys 
your  ng)  are  included. 

The  ASCII  mode  includes  all  the  features  of 
Baudot  Transmission  speed  is  110  baud.  Both 
upper  and  lower  case  are  generated. 

MODE  4:  MEMORY  KEYER 

Plug  in  a  paddle  to  use  it  as  a  deluxe  full 
feature  memory  keyer  with  automatic  and  pro- 
grammable memories,  rambic  operation,  dot  dash 
memories,  and  al]  the  features  of  the  CW  mode, 

MODE  5:  MORSE  DOOE  PRACTICE 

There  are  two  Morse  code  prachce  modes. 
Mode  1:  random  length  groups  of  random  charac^ 
ters.  Mode  2;  pseudo  random  5  character  groups 
in  8  separate  repeatable  lists  (with  answers). 

Insert  space  between  characters  and  groups  to 
forin  high  speed  characters  at  slower  speed  for 
easy  character  recogniiioi). 


Silect  alphabetic  or  alphamimeric  plus  punc- 
tuation. You  can  even  pause  arwi  then  resume. 

MORE  FEATURES 

Mmatic  incrementing  senaJ  number  (rom  0 
to  999  can  be  inserted  into  bulfer  or  message 
memory  for  contests. 

Repeat  lunction  allows  repetition  of  any  mes- 
sage memory  with  1  to  99  seconds  delay.  Lets 
you  cail  CQ  and  repeat  until  answered. 

Two  key  loclcout  operation  prevents  tost  charac- 
ters dunng  typing  speed  bufStS. 

aiek  optFon  (496  only)  send  time  in  CW,  Bau- 
dot. ASCII.  24  hour  tormat 

Set  CW  sending  S|ieed  before  or  while  sending. 

Tune  swiicft  with  LEO  keys  transmitter  (or  tun- 
ing. Tune  key  provides  continuous  dots  to  save 
finals.  Built-in  sidetone  and  speaker. 

PIT  (push-to-taltc)  output  keys  transmitter  for 
Baudot  and  ASCIi  modas. 

Reliable  lollff  state  keying  for  CW:  grid  t}lock, 
cathode,  solid  state  transmitters  (-300V.  10  ma 
Max.  +  300V,  1 00  ma  Max).  TTL  and  open  col- 
lector outputs  for  RTTY  aftd  ASCfL 

FuUy  shielded.  RF  [HDOf.  All  aluminum  cabinet. 
Black  bottom,  eggshell  white  too.  12""Ox7"Wx1  V/'H 
(tront)  x3V3"H  (back).  Red  LEO  indicates  on. 

9-12  VDC  or  110  VAC  with  optional  adapter. 

MFJ-494  is  like  MFJ-49G  less  sequencial  num- 
bering, repeat/detay  functions.  Has  50  character 
buffer,  30  character  message  memory.  Clock  op- 
tion not  avatlable  for  MFJ  494. 

Every  sJngle  unit  is  tested  for  perfonnance  and 
inspected  for  quality.  Solid  Am^ican  construction. 

OPTIONS 
liFJ'53  AFSK  PLUG-IN  MODULE.  170  and  ESO 

Hz  shift.  Output  plugs  into  mic  or  phone  patch 
lack  for  FSK  with  SSB  figs  and  AFSK  with  FM  or 
AM  figs.  $39.95  (-l-$3). 

MFi-54  LOOP  KEYING  PLUG4N  MODULE.  300V. 
60  ma  loop  keying  circuit  drives  your  RTTY  print- 
er.  Optoisofated.  TTL  inptil  for  your  computer  to 
drive  vour  printer.  $29.95  (  +  $3). 

MFj-61  CLOCK  MODULE  (MFJ-496  only).  Press 
key  to  send  time  in  CW,  Baudot  or  ASCIL  24  hour 
formaL  129.95  ( +  $3). 

110  VAC  ADAPTER.  $7  95  (  +  $3). 

BENCHER  IAMBIC  PADDLE.  $42.95  (  +  $4). 

A  PERSONAL  TEST 

Give  me  MFJ-496  or  MFJ-494  Super  Keytward 
a  personal  test  right  in  your  own  ham  shack. 

Order  one  from  MFJ  and  try  it  --  no  otiJigatkm. 
See  how  easy  it  is  to  operate  afid  how  much 
more  enjoyable  CW  and  RTTY  can  be.  II  not  de- 
ligMed.  return  it  within  30  days  for  refund  (less 
shipping).  One  year  unconditional  guarantee. 

To  order,  call  toll  free  800  647  1800.  Charge 
VISA,  MC,  or  maii  check  or  money  order  for 
$339.95  for  MFJ-496,  $279.95  for  MFJ  494, 
S39.95  for  MFj-53  AFSK  module,  $29-95  for 
IIFJ-54  loop  Keying  module.  $29.95  for  MFJ^GI 
Clock  module,  $7;95  fof  the  110  VAC  ^apter 
and  $42.95  for  Bencher  Paddle.  Include  $5.00 
shipj7ing  ar»d  handling  per  Ofder  or  as  indicated  in 
parentheses  H  items  are  ordered  separately. 

Why  not  really  enjoy  CW  and  RTTY?  Order  your 
MFJ  Super  Keytioard  a!  no  obligation  today. 


TO  ORDER  OR  FOR  VOUR  NEAREST  DEALER 
CALL  TOLL  FREE BOD-647-1800 


Call  601  323  5669  tor  technical  information, 
order/repair  status.  Also  call  601-323  5869  out- 
side continental  USA  and  in  MississipfN. 

Write  for  FflEE  catalog,  over  BO  products 

UV"  I  ENTERPRISES, 

lwl^\f  INCORPORATED 

Box  494,  Mississippi  State.  IMS  39762 
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MODELS 


MFJ-941C  300  Watt  Versa  Tuner 

Has  SWR/Wattmeter,  Antenna  Switch,  Balun.  Matches  everything  1.8-30  MHz:  dipoles,  vees, 
random  wires,  verticals,  mobile  whips,  beams,  balanced  lines,  coax  lines. 


Fastest  sellfng  MFJ  tuner  ,  «  .  because  it  has 
Itie  most  warred  features  at  the  best  pnce. 

Malches  everything  from  1.8  30MHz:  dipoles, 
invefled  vees,  random  wires,  yertcafs,  mobile 
whips,  beams,  balanced  and  coax  lines, 

fl£in  up  to  30Q  watts  RF  power  quiq^. 

SWR  add  UMi  nange  watlmeter  f300  &   30 
w3tts  full  ScaJe.  forwa/cl/ reflected  PQw&r)    Sgn^i 
tive  meter  measures  SWR  fo  5  watts. 

MFJ-900  VERSA  TUNER 


MFJ-900 


Jl^ 


©0®W  $44 


95 

(  +  S4) 


Matches  coax,  random  wires  1.8  30  UWi. 

Handles  up  to  ZOO  watts  output;  etticient  air- 
wound  inductor  gives  more  watts  out.   5x2x6" 

Use  tny  transceiver,  solid  state  or  tutie. 

Operate  aH  tiands  witti  oive  antenna. 
2  QTHER  20aw  MOD€LS: 

MFJ-901,  %^Am  (  +  S4K  ffke  900  tHiT  includes 
4;1  tiaiun  lor  use  with  balanced  fines, 

liFJ'16010,  334.35  {^%Al  tor  randoiTi  wires 
only  Great  tor  apartment,  motel  camping,  opera 
tion  Tunes  1  8-30  MHz. 

MFJ-984  VERSA  TUNER  IV 


MFJ-984 


Up  lo  3  KW  PEP  and  it  mafches  any  teedline. 

U  30  WHz.  coax,  balanced  or  random. 
10  imp  HP  ammelff  assures  max.  power  at 

mm  SWR  SWR/Wattmeter,  loriret..  2000/200W. 
18  position  dual  Inductar,  ceramc  switch 
7  pos.  am  SWftCfi.  250  pi  6KV  cap.  5xt4x14  " 
30Q    watt    Efummy    load.    4:1    ferrite    tialun. 
3  MOfl£  3  KW   MODELS:  MFJ  981,  $209.95 

(  +  S10).   like  984  less  ant.   swilcti,   ammeter. 

m^Ml.  $209.95  (  +  $10),  like  984  less  am 

meter.    SWR/Waitmeter.    MFJ-980p    S179.95 

(+  $10},  like  982  less  ant.  switcti 


Ffeijbie  antenna  switch  selects  2  coax  lines, 
direct  or  tfirough  luner,  random  wire/balanced  line^ 
or  tuner  bypass  for  dummy  load 

12  position  etlicjeni  airwound  inductor  for 
tower  losses,  mmB  watts  out. 

Built-m  4:1  tsatun  for  tialanced  lines,  1000V 
capacitor  spacing. 

Worlds  wfttr  an  solid  State  or  t^^  rigs 

Easy  to  use.  anywhife.  Measures  B9(2k6*:  has 

MFJ^949B  VERSA  TUNER  II 

_  MFJ-949B 


■^-* 


^rw 


MFJ*s  best  300  watt  Versa  Tuner  II. 

Matclies  everyihfng  Irom  1.8-30  f^Hi.  coax, 
randoms,  balanced  fines,  up  to  300W  output. 
$oii{i-state  or  tubes. 

Tunes  out  SWR  on  dipoies,  vees.  loog  wires, 
vefticals.  whips,  beams,  quads. 

BtttHm  4:1  M«L  300W.  50 ohm  dummy  load. 
SWR  meter  and  2ran9e  wattmeter  (300W  &  30W). 

S  position  antenna  switch  on  front  panel.  12 
position  air- wound  inductor:  coax  connectors,  bind- 
ing posts,  bJack  and  beige  case  1 0x3x7". 


FJ.989  VERSA  TUNER  V 


MFJ-989 


$ 


319 


95 

(+510) 


New  smaUer  size  matches  new  smaller  hQS  — 
only  10-3MWx4  1/2Hx14  7/8D". 

3  KW  PEP.  250  pf  6KV  caps.  Matches  coax. 
balanced  lines,  ramtom  wires  1  8  30  MHz. 

R offer  inductor,  3  di^it  turns  counter  plus  spin- 
fver  knot!  for  precise  inductance  control  lo  get 
that  S)NR  dovm. 

BuiINn  300  watt,  50  otim  flummy  loid. 

Bu^fl-in  4:1  ferrite  balun. 

BuHI-ln  lighted  2%  meter  reads  SWR  plus  for 
ward/roflected  power.  2  ranges  (200  &  2O00W), 

6  position  ant.  switch.  AL  cabinet.  Tilt  bail. 


Ham  Radioes  mosi  popular 
antmnnm  iuncr,  improwed^  too. 


SO-239  connectors,  5  way  binding  posts,  fin- 
ished in  eggshell  whrte  wttb  wi^inut  grained  sides, 
4  Other^  300W  Models:  MFJ-940B,  $79.95 
(  +  S4).  itke  941C  less  balun.  MFJ-945,  S79.95 
(  +  14).  jike  941 C  less  antenna  switch.  MFJ944, 
S79,95  (  +  S4)  like  945.  iess  SWR/Wattmeter, 
MFJ'g43.  $69.95  (  +  14),  like  944,  iess  antenna 
swifch.  Optional  mobile  bracket  for  941 C.  940B, 
945.  944.  S3  00. 

MFJ-962  VERSA  TUNER  III 


MFJ-962 


Run  up  to  1,5  KW  PEP,  match  any  feed  line 
from  1,8-30  MHz, 

Byjit-in  SWA'^Watmiilir  has  2000  and  200 
watt  ranges,  forward  and  reftecied, 

6  positiofi  anteiuii  switch  handles  2  coax  lines, 
direct  or  through  tmet,  plus  wtre  an^}  bafanceil 
lines. 

4:1  balun,  250  pf  GKV  cap.  12  pas.  inductor. 
Ceramic  switches  Slack  cabinet  paneL 

ANQTHER  1.5  KW  MODEL:  MFJ961.  $179.95 
(+S10L  simHar  bul  less  SWR/Waltmefef 


To  order  or  for  your  n«are«t  dealer 

CALL  TOLL  FREE     '^^ 
800>647-1800  1 


For  tech.  inlo.,   order  or  repair  sfalus.  or  calls 
outside  continental  U.S.  and  inside  Miss,,  calf 
601  323S869 
«  Afl  MFJ  products  unconditionalJy  guaranteed  for 

one  year  (except  as  noied). 
*  Prodticts  onJer^  from  MFJ  are  return abte  wHfria 

30  days  for  full  refund  (less  shipping), 
■  Add  shippmg  &   handling  charges  in  amounts 

shown  In  parentheses. 


Write  for  FREE  catafog,  over  dO  products 

ENTERPRISES, 

INCORPORATED 


MFJ 


Box  494,  Mississippi  State,  MS  39762 
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H.  Bassendowske  VE5PZ 

1433  Taylor  Drive 

Sw'ih  Current 

Saskatchewan,  Canada  S9H  1M8 


An  820S  Remote  Vfo 

using  the  rig's  counter  and  display 


While  the  Chpperton 
DXpedition  was  in 
operation,  a  friend  of  mine 
down  the  street,  Ari 
VE5AAO,  was  becoming 
very  frustrated  trying  to 
work  the  split  frequency 
with  his  Kenwood  TS-B20S. 
It  was  then  we  realized  that 


an  outboard  vfo  was  a  ne- 
cessity for  DX  work  and  we 
set  about  putting  some- 
thing together  from  the 
junk  box. 

It  turned  out  to  be  ex- 
tremely simple,  and  an- 
other friend,  Lome  VE5NO, 
urged  (nagged)  me  to  write 


it  up  for  73  because  of  the 
many  820S  owners  who 
might  wish  to  build  this  sim- 
ple project.  What  makes  it 
so  simple  in  this  case  is  that 
you  need  not  bother  mak- 
ing any  kind  of  frequency- 
readout  dial— the  Ken- 
wood counter  and  display 


Photo  A.  The  completed  remote  vfo. 


do  it  for  you.  Other  remote 
vfos  that  I  have  built  re- 
quired the  construction  of 
some  kind  of  dial  and,  even 
with  tedious  hours  of  cali- 
bration and  dial  marking  (I 
had  no  counter  then),  the 
resolution  and  accuracy 
left  a  lot  to  be  desired. 

All  this  is  eliminated 
when  using  the  Kenwood 
with  digital  readout  When 
transceiving  with  the 
remote  vfo,  the  frequency 
displayed  on  the  Kenwood 
will  be  that  of  the  remote. 
When  transmitting  with  the 
Kenwood  and  receiving  on 
the  remote  vfo,  the  display 
will  read  the  Kenwood  vfo 
when  transmitting  and  the 
remote  vfo  when  receiving. 
A  front-panel  LED  indicator 
shows  when  the  remote  vfo 
is  active.  So  you  can  see 
that  a  mechanical  dial  on 
the  remote  unit  would  be 
redundant. 

The  Transceive/Separate 
switch  allows  one  to  trans- 
ceive  with  the  remote  vfo 
or,  in  the  Separate  position, 
to  receive  with  the  remote 
and  transmit  with  the 
TS-820S.  The  Remote/820 
switch  allows  one  to  choose 
which  vfo  will  exercise 
main  control. 

The  heart  of  this  very 
stable  circuit  is  the  Seiler 
oscillator;  the  output  level 
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varies  little  when  the  vfo  is 
tuned  through  its  range, 
and  resettability  is  excel- 
lent The  buffer  stage  uses 
an  FET  operated  in  class  A 
to  minimize  loading  on  the 
vfo.  The  emitter-follower 
provides  a  low-impedance 
output  for  driving  the  Ken- 
wood circuits. 

Temperature  compensa- 
tion requirements  are  mini- 
mal because  of  the  high  sta- 
bility of  the  variable  oscilla- 
tor circuitry.  In  this  circuit 
stability  is  primarily  a  func- 
tion of  the  tuned-circuit 
components  and  is  only 
slightly  affected  by  the  ac- 
tive device.  Although  not 
used  in  my  unit  3  negative- 
temperature-coefficient  ca- 
pacitor could  be  used  in  the 
tank  circuit  to  take  care  of 
any  temperature-induced 
drift. 

Construction  is  straight- 
forward but  consistent  with 
good  vfo  construction  tech- 
niques. My  vfo  was  built  in- 
side a  127  cm  X 1 7.8  cm  (5" 
X  7"]  aluminum  chassis  on  a 
6  cm  X  10  cm  epoxy  PC 
board.  If  you  prefer  not  to 
use  a  circuit  board,  any  wir- 
ing method  should  work 
equally  welL  Mechanically, 
everything  should  be  rigid, 

C2  should  be  a  good 
quality  variable;  mine  came 
from  surplus  equipment 
complete  with  a  good  gear- 
reduction  drive,  a  necessity 
for  slow  SSB  tuning.  LI 
should  be  wound  on  a  ce- 
ramic form  and  capacitor  C4 
should  be  a  silver  mica.  The 
values  of  the  tuning  circuit 
components  were  arrived  at 
experimentally  to  achieve  a 
vfo  frequency  of  5.0  to  5.5 
MHz.  I  did  not  use  C3  for 
calibration  purposes  in  my 
unit,  but  simply  pruned  LI 
until  the  desired  range  was 
obtained.  Depending  on  the 
capacity  of  your  variable, 
the  value  of  C4  may  need 
altering  to  bring  the  vfo  into 
the  desired  range. 

I  would  encourage  you 
to  use  parts  you  have  avail- 
able and  experiment  a  little. 
In  some  cases,  I  have  even 
pulled  plates  out  of  the  var- 


Photo  B.  Construction  details,  Osdilator  board  is  mounted  at  back  of  chassis.  Surplus 
capacitor  (front)  includes  gear  drive. 


iable  capacitor  to  arrive  4t 
the  range  I  wanted  — just  go 
slowly,  and  remember,  you 
can't  put  the  plates  back  in  I 
It  is  not  necessary  to  reg- 
ulate the  voltage  to  this  vfo 
because  the  voltage  sup- 
plied by  the  Kenwood 
socket    is    regulated.    The 


whole  unit  is  connected  to 
the  Kenwood  transceiver  by 
a  9-pin  plug  which  mates  a 
9-pin  tube  socket  in  the 
Kenwood  rear  paneL 

Stability  has  been  found 
to  be  good.  From  a  cold 
start  my  vfo  drifts  80  Hz  in 
the  first  five  minutes,  and 


less  thereafter.  This  amount 
of  drift  is  really  not  detect- 
able without  the  aid  of  a 
counter. 

Good  luck  with  your 
project  and  good  DX  — on 
split  frequencies.  My 
thanks  to  Brian  Dunn  for 
the  photography.  ■ 
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You  know  of  its  reputation  in  Amateur 
Radio.  But  did  you  know  of  its  world- 
wide uses  in  commercial/industrial 
connnnunications  networks?  ATR-6800's 
are  communicating  over  land-lines,  via 
satellite,  and  on  HF/VHF  radio  links  all 
over  the  world.  They're  teaching 
Morse  Code  on  military  bases  around 
the  country  and  operating  as  TELEX  &. 
TWX  terminals.  We  offer  engineering 
expertise  for  your  particular  require- 
ment be  it  Data  Encryption,  Computer- 
ized Training  or  any  special  interest. 
ATR-6800  with  9"  video  monitor  and 
one  plug-in  Applications  Module . . . 
$2495.  Companion  MX-80  printer . . . 
$699.  Contact  the  "REAL-WORLD" 
atMICROLOGCORP.  4  Professional 
Drive,  Suite  119,  Gaithersburg,  Md. 
20760.  TEL:  (301)  948-5307.  TELEX: 
908778.  You'll  be  pleasantly  surprised. 


MICROLOG 


INNOVATORS  IN  DIGITAL  COMMUNICATION 


^  Readsf  Sefv/c^ — see  pags  T  M 
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Maximize  That  Multimeter 

add  a  few  features  the  manufacturer  forgot 


Most  amateurs  prob- 
ably have  relatively 
inexpensive  solid*state  mul- 
timeters that  fall  some- 
where in  the  class  between 
old  tube-type  VTVMs  and 
the  digital  generation  of 
multimeters.  Such  "middle 
generation"  multimeters 
can  still  suffice  for  many 
no n critical  applications 
around  any  shack.  After  all, 
for  occasional  trouble- 
shooting one  does  not  need 
an  auto-zeroing,  auto-polar- 
ity, and  auto-ranging  digital 
marvel.  So  don't  look  for- 
lornly at  your  multimeter 
and  wish  it  were  a  digital 
with  one  inch  readouts; 
why  not  add  a  few  little 


convenience  features  to  it 
and  enjoy  the  instrument  as 
being  a  good  buy  at  yester- 
year's  prices? 

This  article  presents  a 
potpourri  of  ideas  which  1 
have  tried  on  my  Heath 
IM-17  They  can  be  used  on 
almost  any  multimeter  to 
improve  the  instrument's 
performance  and  conve- 
nience in  actual  use. 

One  thing  that  was  all 
too  easy  to  do  with  the 
Heath  lM-17  was  to  leave  it 
turned  on  when  not  being 
used  and  thus  run  down  the 
three*dollar  mercury  bat- 
teries the  manufacturer  rec- 
ommends to  power  the  tran- 
sistor circuitry.  So,  one  of 


Z-    t  CCPF! 


Photo  A.  Front  panel  of  the  IM-17, 


the  first  items  added  was  an 
LED  flasher  circuit  to  indi- 
cate that  the  meter  was 
turned  on  The  LM3909  cir- 
cuit (Fig.  1)  was  used.  The 
LED  itself  was  mounted  on 
the  front  panel  of  the  meter 
and  can  be  seen  in  Photo  A, 
iust  under  the  letter  "M'  in 
"voltmeter^ 

The  LM3909  itself  was 
mounted  on  a  piece  of  per- 
forated board  stock  inside 
the  meter.  In  the  Heath 
IM-17,  the  on-off  switch  al- 
so switches  the  1.5-volt  bat- 
tery used  for  the  Ohms  cir* 
cuit,  so  pin  5  of  the  LM3909 
was  simply  connected  to 
this  circuit.  The  LM3909 
can  be  used  with  any  bat- 
tery voltage,  however,  sim- 
ply by  connecting  a  suit* 
able  series  resistor  to  pin  5 
(experiment  with  1  kilohm 
for  a  9-volt  battery).  Consid- 
ering that  the  whole  LM3909 
circuitry  cost  around  $1.50, 
its  installation  has  paid  for 
itself  many  times  over  in 
battery  savings. 

The  IM-17  was  housed 
originally  in  a  plastic  carry* 
ing  case  that  folded  shut. 
The  case  was  fine  for  field 
work,  but  very  awkward  for 
bench  work.  So,  as  shown  in 
Photo  B,  it  was  rehoused  in 
a    home-built    Plexiglas^M 


case.  One  need  not  con- 
struct such  an  elaborate 
housing  if  a  standard-size 
metal  enclosure  can  be 
found.  However,  the  Plexi- 
glas  was  on  hand  and  it  is  a 
relatively  easy  material  to 
work  with,  using  ordinary 
hand  tools. 

The  next  step  was  to 
modify  the  awkward  test 
lead  setup  in  the  IM-17.  Like 
many  multimeters,  it  had 
three  test  leads:  a  common 
lead,  one  lead  for  ac/Ohms, 
and  one  lead  for  dc  voltage 
measurements.  The  number 
of  leads  was  awkward  and 
the  types  of  leads  supplied 
were  more  suited  to  10-Am- 
pere  battery  circuits  than 
transistor  circuitry.  As 
shown  in  Fig,  2(al  the  only 
reason  for  having  a  sepa- 
rate dc  lead  was  so  that  a 
1-megohm  isolating  resistor 
could  be  used  in  the  dc 
probe.  Most  modern  multi- 
meters do  not  have  such  a 
resistor,  and  the  usefulness 
of  such  a  resistor  is  debat- 
able. 

As  shown  in  Fig  2(bX  the 
resistor  was  moved  back  in- 
to the  inside  of  the  IM-17 
circuitry  and  this  resulted  in 
there  being  only  two  test 
leads  needed  for  all  func- 
tions. The  resistor  was  re- 
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r  MORE  PERFORMANCE  FOR  YOUR  DOLLAR! 

COMPETITORS  KNOW  ABOUT  THE 


ii 


ij 


ISOPOLE144 

S49.95 
ISO  POLE  220 

$44.95 

MAST  NOT 
SUPPLIED 


DO  YOU?   STUDY  THE  FACTS... 

The  IsoPole  is  building  a  strong  reputation  for  quality  in  design  and  superi- 
or performance.  The  IsoPole's  acceptance  has  already  compelled  another 
large  antenna  producer  to  make  a  major  design  modification  to  his  most 
popular  VHP  Base  Station  antenna,  Innovative  IsoPole  conical  sleeve  de- 
couplers (pat  pend.)  offer  many  new  design  advantages. 

All  IsoPole  antennas  yield  the  maximum  gain  attamable  for  their  respective 
lengths  and  a  zero  degree  angle  of  radiation.  Exceptional  decoupling  results 
in  simple  tuning  and  a  significant  reduction  in  TVI  potential.  Cones  offer 
greater  efficiency  over  obsolete  radials  which  radiate  in  the  horizontal  plane 
and  present  an  unsightly  bird's  roost  with  an  inevitable  'fallout  zone"  below. 
The  IsoPoles  have  the  broadest  frequency  coverage  of  any  comparable  VHP 
base  station  antenna.  This  means  no  loss  of  power  output  from  one  end  of  the 
band  to  the  other,  when  used  with  SWR  protected  solid  state  transceivers- 
Typical  SWR  iS  1.4  to  1  or  better  across  the  entire  band! 


AEA  eOi>OL£     VSwn  AFRGOieiCT 


ti£A   SOPOLC  Jufeor    VSWR  vs  raCQUENCY 


MO  ijLi 


FHEWEWT  -  MHZ 


Outstanding  mechanical  design  makes  the  fsoPoIe  the  only  logical  choice 
for  a  VHP  base  station  antenna.  A  standard  50  Ohm  SO-239  connector  is 
recessed  within  the  base  sleeve  {fully  weather  protected).  With  the  IsoPoie, 
you  will  not  experience  aggravating  deviation  in  SWR  with  changes  in  weath- 
er. The  impedance  matching  network  is  weather  sealed  and  designed  for 
maximum  legal  power.  The  insulating  material  offers  superb  strength  and 
dielectric  properties  plus  excellent  long-term  ultra-violet  resistance.  All 
mounting  hardware  is  stainless  steel  The  decoupling  cones  and  radiating 
elements  are  made  of  corrosion  resistant  aluminum  alloys.  The  aerodynamic 
cones  are  the  only  appreciable  wind  load  and  are  attached  directly  to  the 
support  (a  standard  TV  mast  which  is  not  supplied) 

Operating  on  MARS  or  CAP?  The  IsoPole  and  tsoPole  Jr.  antennas  will 
typically  operate  at  least  +  2  MHz  outside  the  respective  ham  band  without 
re-tuning.  However,  by  simple  length  adjustment,  the  IsoPoles  can  be  tuned 
over  a  wider  range  outside  the  ham  bands. 

Our  competitors  have  reacted  to  the  IsoPole,  maybe  you  should  too! 
Order  your  IsoPole  or  IsoPole  Jr.  today  from  your  favorite  Amateur  Radio 
Distributor  For  more  information  on  other  exciting  AEA  products,  contact 
Advanced  Electronic  Applica- 
tions. Inc.,  PC.  Box  2160,  mh  ^^  mb  Briiine  uaii  fhA 
Lynnwood,  WA  98036.  MM^^  MM  oring^  yuu  ine 

Call  206/775-7373 


Breakthrough! 


ISOPOLE 
1 44  J  R 

ISOPOLE 
220  J  R 
$39.95 

MAST  NOT 
SUPPLIED 


PRICES  AND  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION, 
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tained  in  the  circuitry  so  as 
not  to  ypsetthe  input  impe' 
dance  of  the  dc-measuring 
circuitry  The  accessory 
jack  on  the  front  panel  was 
used  for  connection  to  the 
test  ieads.  The  use  of  the 
jack  allows  one  to  use  a  va- 
riety of  test  leads,  shielded 
or  unshielded,  and  test  leads 
permanently  connected  to 
accessory  probes. 

The  ordinary  test  leads 
used  are  small,  flexible  wire 
types  with  grabber-type  test 
clips  at  the  ends  of  the 
leads  (Radio  Shack  278- 
1160),  However,  there  are 
instances  when  a  test  prod 
is  useful.  So,  as  shown  in 
Photo  Cj  a  regular  test  prod 
can  be  used  with  one  of  the 
grabber  test  clips  by  means 
of  a  short  length  of  wire  at- 
tached to  the  test  prod.  A 
piece  of  insulating  tubing  is 
slipped  over  the  grabber 
test  clip  when  it  is  used  with 
the  test  prod-  This  arrange- 
ment of  test  leads  has  prov- 
en to  be  very  handy  and  a 
vast  improvement  over  the 
original  test  lead  setup. 

The  IM*17  has  a  front- 
panel  switch  marked  DC  +  / 
DC-.  It  is  simply  a  DPDT 
switch  which  reverses  the 
dc  test  leads  for  polarity  re- 
versal in  case  one  has  con- 
nected the  leads  falsely  in  a 
circuit  In  reality,  I  rarely 
used  it.  But  what  did  prove 
to  be  annoying  was  the  con- 
stant need  to  open  and 
short  the  test  leads  several 
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Fig.  1.  An  LED  flasher 
guards  against  leaving  the 
battery  circuit  turned  on  in  a 

multimeter.  The  flashing 
rate  is  about  1  Hz. 


times  when  making  Ohms 
measurements,  so  that  the 
ZERO  and  OHMS  controls 
could  be  used  to  set  the  me- 
ter deflection.  The  polarity 
reversal  switch  was  simply 
rewired  to  short  the  test 
leads,  when  desired,  for 
Ohms  adjustments;  and  it 
really  does  get  some  use  in 
this  application. 

When  testing  any  solid- 
state  devices  using  resis- 
tances measurements,  it  is 
important  to  know  the  po- 
larity of  the  voltage  that  ap- 
pears at  the  test  leads.  Many 
VOMs  have  circuitry  such 
that  the  red  lead  is  really 
negative  for  Ohms  mea- 
surements. Most  solid-state 
multimeters,  such  as  the 
lM-17,  are  wired  so  that  the 
red  lead  is  always  positive- 
There  are  exceptions,  how- 
ever, and  one  should  check 
a  given  instrument 

A  disadvantage  of  most 
multimeters  for  solid-state 
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Fig.  2.  Moving  the  1M  resistor  inside  the  tM-1 7  allows  two 
test  leads  (plugged  into  the  accessory  jack)  to  be  used  for  all 
functions^ 


work  is  that  they  place  too 
much  voltage  across  the 
test  leads.  For  instance* 
when  in-circuit  measuring 
the  10k  resistor  shown  in 
Fig  3  using  a  meter  which 
has  1  S-volt  Ohms  batteries, 
the  LowOhms  range  pro- 
duces enough  voltage 
across  the  test  leads  to 
cause  the  transistor  base*to- 
emitter  junction  to  con- 
duct. The  10k  resistor 
would  be  shunted  and  a 
false  resistance  reading  ob- 
tained. 

Most  digital  multimeters, 
on  the  other  hand,  have 
low-power  Ohms  ranges 
where  only  0.1  volt  appears 
across  the  test  leads,  so  that 


transistor  junctions  can't 
conduct.  There  is  no  sense 
tn    rebuilding    an    existing 

multimeter  to  obtain  low- 
power-Ohms  operation, 
since  we  can  obtain  some 
of  the  advantages  of  this 
feature  in  other  ways.  The 
first  thing  to  do  is  to  study 
the  resistance  measurement 
circuit  used  in  a  given  in- 
strument. It  will  normally 
consist  of  the  usual  1.5-volt 
battery  with  series  resis- 
tances for  different  resis- 
tance ranges  and  the  meter 
circuitry  placed  across  the 
series  circuit.  The  series 
range  resistors  determine 
the  current  that  flows  and, 
therefore,  the  voltage  that 


Photo  8.   The  IM-II  mounted  in  a  home-built  Ptexiglas 
housing. 


Photo  C  New  test  leads  as  discussed  in  the  text 
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The  communications  terminal  tfiat  does  it  aii! 


TERMIItALL  is  a  hardware  and  software  system 
which  converts  your  TRS  BO  [Model  I  or  llf)  into 
a  state  of  the  art  communications  terminal. 
TERMINALL  is  simple  to  use,  TERMINALL  has 
superior  pertormance.  TERMlfslALL  works  with  a 
general  purpose  computer  and  is  expandable 
TERMINALL  has  it  all] 

Simplicity 

TERMIKALL  was  designed  from  the  outset  to  be 
easy  to  connect  to  your  radio  and  easy  to  use 
Plug  into  your  receiver  headphone  jack  and  copy 
Morse  code,  Baudot  or  ASCtl.  Plug  into  your  CW 
key  jack  and  send  Morse  code  Attach  a  micro 
phone  connector  and  send  Baudot  or  ASCII  using 
audio  tones  (AFSK).  That's  all  there  is  to  hooking 
it  up. 

The  software  may  t)e  loaded  into  your  computer 
from  cassette  or  disk.  Enter  your  callsign  and 
the  time  and  you  will  start  receiving  im mediately. 
No  settings  or  adjustments  are  necessary  to  re 
ceive  Morse  code— it's  fully  automatic— and  it 
works!  You  may  type  your  message  while  receiv- 
ing or  transmitting. 

You  will  be  on  the  air,  receiving  and  transmitting 
any  mode  in  minutes.  As  we  said.  TERMINALL 
is  simple. 


*^44 


Superior  Performance 

TEfihItNALL  can  do  so  much  that  it's  simply  not 
possible  to  list  aii  the  features  in  thfs  limited 
space.  Here  are  just  some  of  the  highlights: 

■  Multi-Level  Displays:  Edit  window  on  top  to 
enter  transmit  text  or  program  messages.  Status 
window  displays  mode,  operating  parameters, 
prompts  and  error  messages.  Dialogue  window 
displays  received  and  transmitted  text  in  chrono 
logical  order.  Review  window  allows  examining 
and  editing  historical  text  while  receiving  or 
transmitting. 

■  Fantastic  Morse  feceptmrt;  Six  stage  active 
filter  demodulator  copies  the  weak  ones,  Auto 
adaptive  Morse  algonthm  copies  the  sloppy  ones. 
Keyboard  selectable  noise  tlireshold,  Received 
code  speed  displayed  on  status  line. 

■  Hardware  clack:  Maintains  correct  time  during 

all  operations,  including  cassette  I/O.  User  pro- 
gram m  able  time/dale  format. 

B  Firit  ASCII  capabilities:  Upper  and  Lower  case, 
control  codes,  even/odd/or  no  parity,  6,  7  or  8 
data  bits.  75  or  110  baud. 

■  Multiple  user-defined  WRU:  For  each  of  tour 

WRU  functions,  you  can  select  any  combination 
of  (1)  Initiate  sequence.  (2)  Terminate  sequence 
(including  none  or  timeout),  (3)  What  to  transmit 
back  (if  anything  — including  ID  in  any  mode. 
message,  serial  number,  time/date),  and  (4) 
Whether  to  save  on  tape  oi  not.  WRU  functions 
work  in  aiJ  modes  (Morse.  Baudot,  ASCII). 


A14CROrRONICS,  inc.  ® 


■  Buffered  ASCII  parallel  pnnter  output:  Select; 

edited  historic  text,  all  text,  or  WRU  activated 

("AUTO  START'l  text, 

■  Wonl  wrapping,  word  mode  editing,  diddte, 
ignore  carnage  returns,  user  programmable  end 
of  line  sequence,  adjustable  carriage  width, 
Transmit  delay  (fixed,  none,  or  auto  adaptive). 
Break  mode.  Keyboard  selectable;  baud  rale. 
shift,  CW  ID  keying,  unshitt  on  space,  signal 
invert. 

■  Rexible  interfacmg:  Buiitin:  Separate  CW  and 
RTTY  demodulators,  AFSK,  CW  and  PTT  keymg. 
20/60  mil  loop  interconnect,  RS232  IN  and  OUT. 
hand  key  input,  sidetone  output,  and  [umper 
selectable  11 0/220  volt  AC  power  supply 

General  Purpose  vs  Dedicated 

TERMINALL  has  capabilities  far  surpassing  other 
"dedicated  terminal"  systems,  And  yel,  since  it 
works  on  a  general  purpose  computer,  the 
mafority  of  your  investment  (the  TRS  80)  is^ 
spread  out  over  many  different  applications— 
not  |ust  radio  communicalrons.  And  your  system 
is  expandable.  For  example,  Disk  based  mailbox 
software  may  be  added  at  any  time 

Srmpficity  of  Opera  tin  n.  Superior  Performance* 
Gerteral  Purpose  Compuler  What  are  you  wattfrtg 
for?  This  Is  ttie  way  to  go! 

Complete  with  software  ort  cassette  (including 
disk  loading  version),  assembled  and  tested 
hardware,  and  extensive  instruction  manual. 
Specify  Model  I  or  Model  IlL  Level  I1 1 6K 

required.  $499. 


1125  N.fSofden  State  Blvd. 
Tufiockp  CA  953S0 
(209)66T-238fl/634-a8SB 


rnmii*  ctam 


15  Oay  Money  Back  Trial  Period.  One  year  parts  and  labor  limited 

warranly.  Add  S4  shipping  in  U.S.A.  CA  residenis  add  B%  sales  tajt. 

We  contmue  to  experience  telephone  dilHeuJties,  please  keep  trying, 
*  Recognized  tradeniark  of  Tandy  Corporation. 
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TEST  LEADS 


Fig.  3.  If  the  voltage  across 
the  test  leads  causes  the 
transistor  base-to-emitter 
junction  to  conduct,  the  10k 
resistor  cannot  be  measured 
in-circuit 


TEST   PftOBE 
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FOR   MOST 
50UII>-  STATE 
MULTIMETERS 


Fig.  4.  A  simple  switchabfe 
resistor  can  add  a  2X  range 
extension  feature  to  a  multi- 
meter  for  dc  voltage  mea- 
surements. 


appears  across  an  external 
resistance  being  measured. 

By  exercising  Ohm's  [aw 
a  bit,  one  can  readily  deter- 
mine the  maximum  resis- 
tance that  can  be  measured 
before  the  voltage  across 
the  external  resistor  exceeds 
O.T-0.2  volts.  In  the  case  of 
the  IM-17  on  the  10 XR 
range,  it  is  about  75  kilohms. 
So,  if  one  has  a  general  idea 
of  the  value  of  in-circuit  re- 
sistors one  is  trying  to  mea- 
sure, a  suitable  resistance 
range  can  be  chosen  to  pre- 
vent too  much  voltage  from 
appearing  across  the  test 
leads.  Another  approach  is 
to  place  a  resistor  across 
the  test  leads  which  is  di- 
mensioned to  keep  the  volt- 
age across  it  to  about  0,1- 
0.2  volts.  Then  external  re- 
sistors are  measured  as  par- 
alleled resistors,  Admitted- 
ly, this  is  an  awkward  proce- 
dure but  it  does  work  where 
great  accuracy  is  not  needed. 

A  nice  feature  of  many 
digital    multimeters    is    an 


overrange  capability  when 
making  voltage  measure- 
ments. So,  if  one  is  measur- 
ing a  voltage  just  slightly 
greater  than  that  tor  which 
the  range  switch  is  set,  a 
reading  will  still  be  ob- 
tained.  Usually  one  doesn't 
err  that  much  when  setting 
a  range  switch.  For  in- 
stance, one  might  think  that 
a  voltage  is  9  volts  ar>d  have 
it  turn  out  to  be  1 2  volts.  So, 
a  range  switch  might  be  set 
to  10  volts,  and  not  to  the 
next  step  of  100  volts. 

A  simple  way  to  add  an 
overrange  feature  to  an 
analog  instrument  is  by 
means  of  a  series  resistor  in 
a  test  lead  as  shown  in  Fig. 
4.  The  value  of  the  resistor 
has  to  be  found  by  experi- 
ment to  suit  the  input  im- 
pedance of  a  given  instru- 
ment. For  the  IM-IZ  on  the 
dc  voltage  ranges,  it  is 
about  11  megohms.  When 
the  resistor  is  in  the  circuit, 
the  voltage  ranges  are  dou- 
bled. The  O-l-volt  range  be- 


comes a  0-2-voit  range,  etc. 
Having  the  resistor  and 
switch  mounted  in  a  test 
prod  housing  makes  opera- 
tion very  convenient  and 
fast. 

Finally,  it  is  often  useful 
to  display  a  brief  summary 
of  an  instrument's  specifi- 
cations  on  its  front  panel. 
Often  when  confusing  test 
readings  are  obtained,  the 
cause  is  that  the  loading 
characteristics  of  the  instru- 
ment are  affecting  the  mea- 
surement. Note  on  the  front 
panel  of  the  lM-17(Photo  A) 
that  the  ac/dc  loading  char- 
acteristics are  shown  using 
a  small  taped  label  below 
the  meter.  If  a  given  instru- 
ment has  ac/dc  current 
ranges,  don't  neglect  to 
note  the  voltage  drop 
across  the  various  current 
ranges.  Some  meters  have 
significant  voltage  drops  on 
their  current  ranges  which 
can  lead  to  false  readings 
when  measuring  currents  in 
low  voltage  circuits. ■ 


RTTY 


QUALITY  AI  AN  AFFORDABLE  PRICE 


MKB-2000 

Complete  set  of  alphanumeric,  punctuation,  and 

special  function  keys 

512  character  text  buffer 

10  reprogrammatjie  50  c^iaracter  message  memories 

5-99  WPM,  keyboafd  selectable 

Built-in  sidetone  witti  adjustable  tone  and  volume 

Buffer/Memory  fullness  indicators 

1  year  warranty  on  parts  and  labor 

Attractive  anodiied  brushed  aluminum  and  gray 

wrinkle  finish  case,  only  13.3  x  9.4  x  3,5  In, 

RTTY/ASCII  option  Includes— "Brag  Tape"  Interface, 

CW  ID,  QBF  and  RY  test  messages,  auto  Cfl/LF  and 

LTR^FIG  stiift 

Other  options  — Memory  expansion,  A FSK  modulator 


MVD-1000 


•  Copies  Morse  Code  directly  from  your  receiver 

•  Automatic  speed  tracking  with  self  calibration 

•  6-60  WPM  speed  range 

•  Manual  speed  tracking  to  give  operator  more 
control 

•  Active  filters  and  digital  sampling  for  increased 
noise  rejection 

•  Operates  with  any  TV  set,  no  expensive  monitor 
needed 

•  Two  page  display  with  16  lines  of  32  characters  per 
page 

•  Attractive  anodlzed  brushed  aluminum  and  gray  wrinkle 
finish  case,  only  3x10x10  ^n. 

•  RTTY/ASCII  option  includes  demodulator 


M  KB-2000  (Morse  Only) 
RTTY/ASCII  Option 


Send  For 
Free  Irtformation 


$319.00 
75,00 


MVD'IOOO  (Morse  Only) 
RTTY/ASCII  Option 


$36d.OO 
09.00 


Add  $5.00  per  unit  for  shipping  U.S  A. 


^O  GM/EL  EC  TRQHICS,  INC, 


nwi5Lef  ctiatgo 


787  BRIAR  LANE,  BELOIT,  WiSCONSIN  53511      (608)  362-0410 
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1^411 


inn- 


electronic  components 


Belmont,  California  94002 


►'384 


One-Stop  Component  Center  ® 

This  is  a  partial  listing  of  over  500  items  available 
from  500  authorized  Jim-pak  Distributors: 


TTL 


7400  - 
7402  . 

7404  , 

74oe  , 

7407  . 

7405  , 
7410  . 
7414  . 
7417  . 
742Q  . 
7447  . 

7474  , 

7475  . 

7476  , 
74^  . 
7436  . 
7489  . 


*  2/M 

2/,SS 

2/.8S 

,2/1.19 

,2/J.19 

2/M 

2/ .85 

.99 

,2/MO 

2/.8S 

.1.15 

.69 

.79 

.69 

A.B 

2/U9 

2.99 


7490  .  . 

7493  .  .  . 

74100.  .  , 

74109.  .  . 

74121.  .  , 

74123.  .  . 

74150.  ,  . 

74154.  .  . 

741S7.  .  . 

74161.  .  . 

74164,  .  , 

74174.  .  . 

74175.  .  . 

74192.  ,  , 

74193.  .  . 
74367 »  .  . 
74393.  .  . 


1^^^ 


POTENTIOMETERS 


2  Watt  @  70°C 

7/8"  Slotted  Shaft 

Linear  Taper 

IK        5K        10K 
25K      50  K     100K 

1  Meg 

CMU  . .  $2.95 


■iSiiis^^ 


3/4  Watt  @  70X 
15  Turn  Pot* 
Linear  Taper 

icon  500n  IK 
5K  10K  50K 
100K    BOOK   IMeg 

830P..$1.79 


fflP    CMOS    1P^ 


4000  . 

4001  . 

4002  . 
4006  . 

4009  - 

4010  . 

4011  - 
4013  . 

4016  . 

4017  . 

4018  . 
4020  . 

4023  . 

4024  . 
4027  . 


4040  .   .   . 

4044  .   ,   . 

4046 

4047 

4049 

40^ 

4051 

4066 

4069 

4070 

4071 

40fil 

4083 

4511 


CONNECTORS 


j?*  :JU,i:u  .>Ti«!*>iK,  ■ji^tf^i^j-.'sii 'Sfc^'-S  t^^^^^ 


mmimm 


DB25P 

DB25S 

DB51226 

22/44SE 

UG8S/U 

UG89/U 

UG17&/U 

S0239 

PL2S8 

PL25g 

ucaso/u 

UG1Q94/U 


D-Sub miniature  Plug 

D-Sub miniature  Socket 

Covef  far  De25P/S 

p,C,  Edge 

BNC  Plug 

BNC  Jack 

UHF  Adapter 

UHF  Panel  R$cp, 

UHF  Adapter 

UHF  Plug 

BNC  Plug 

BNC  Bulkhead  Recp. 


3.95 
4.95 
2.25 

2.95 

3.95 

1.49 
1.95 
1.95 
2.39 
1.49 


LINEAR 


LIV1301N. 

LM305H. 

LM307N. 

LM30SN  . 

LIVt309K . 

LIV1310N. 

LM311N. 

LM317T  . 

l.M3leN. 

LM319N. 

LM3aOK-5 

LM7906T 

LM7912T 

LM7915T 

LM323K, 

LM324N. 

LM337T  , 

UM339N. 


LM7305T 
UM7ai2T 
L(V17815T 
LMSaON. 
L!V13e4N. 
LIV1555N. 
LMS56N. 
LM565N. 
LM566N. 
LM567N. 
L/V1723N, 
LM741N, 
LM1310N 
LM1458N 
LMi4S8N 
LM 1439N 
LMieOON 
76477N.  . 


Ssfi. 


**™:!1N¥ 


i-M 


GRAB  BAGS 


*rsr 


t 


GBIOO  Cer.  Caps.  (100) 
GBlOl    Mylar  Caps.  (M) 
GB102   Electro lytics  f60) 
GB103  Tantalums  {40) 
OBlOfl   TTL  IC's  i5Q) 
GBlla  Asst.  LEDs  (100] 
GB113  Trimmers  (30) 
GBllS   V*w  Resist.  (200) 
GB117  VzVJ  Reiist.  {200) 
GB120  Slide Swftch  (25) 


GBi23  Heat  Sinks  (30} 

GBJ27  Transfstors  (100) 

GB137  Chokes  (SO) 

GB139  Term.  StrEps  [40) 

Gei40  Spcr/Stndff  (ISO) 

GB141  Washers  (200) 

Gei4&  Lugs  (100) 

GBIW  1&2W  ResJst.(lOO) 

GB162  7-Seg.  Daplys.  (50) 

GS173  3/fi"  Pots.  (100) 


3,9S 
3.95 
3.9S 

3.9S 


JiJkjkJi 


NEW! 


ffj 


JE215  Adjustable 
Dual  Power  Supply 


General  Description:  The  JE215  is  a  Dual  Power 
Supply  with  independent  adjustabEe  positive  and  netja- 
tivG  output  voltages.  A  separate  adjustment  for  each 
of  the  supplies  provides  the  user  unlimited  applications 
for  IC  current  voltage  requirements.  The  supply  can 
also  be  used  as  a  general  ad-purpose  variabte  power 
supply. 

FEATURES: 

•  Adjustably  regulated  fjovuer  suppNe$, 
p05-    and    neg.    1.2V DC  to   15VDC- 

•'^       -.  »  P'osyver  Output  {each  supply): 

^-^  5VDC  @  500mA,  10VDC@  7S0mA, 

12VDC@>  500mA,  and 
15V  DC  {SI  175mA. 

•  Two^    3-tsrmmal    adj,    IC   regulators 
with     thermal    averlciad    protection, 

•  Heat  sink  rq-gulator  cooMng' 

•  LED  "on"  indicator 

•  Printed  Board  Construction 
■  120VAC  input 

•  Size:  3-iy2"w  k  5-1716^'L  x  2"H 

JE21SAdj,  Dyal  Power  Supply  Kit  (as  shown) ,  ,  $24.96 

(Picture  not  shovuTi  but  similar  in  construction  to  above) 
JE200  Reg.  Pow&r  Supply  Kit  (5VDC,  1  amp)  .  .  $14.95 
JE205AdapterBrdJtoJE200)  i5,t9&  ±12V,  .  $12.95 
JE210Var.  Pwr.  Splv*Kit,5-15VDC,to1.5amp.  .    $19.9S 


Mt 


DESK  TOP  ENCLOSURES 


mm* 


DTEB     (Pictured) 
DTE-11  (Pictured) 

DTe-14 

DTE-HK  (Case  for  JE600I     

DTE-AK  (Case  for  JE610)  iPicturadI 


I  4  J 


$31.05 
34,95 
36.95 
47.95 
52.95 


JOYSTICKS 


*(i 


fe  **•  *. 


%•. 


JS-100K    100K  Linear  Taper  Pots  , 
JVC-40      40K  (2)  Video  Controller 


$5.49 

5,95 


WALL  TRANSFORMERS 

AC250       250mA  12VAC  {117V/60Hz) ,  ,  ,  $3.95 
DV9200    200mA    9VAC  (n7V/60Hz) .  .  .     3.95 


74L500. 
74  L  502. 
74LS04. 
74LSOa. 
74LS10. 
74LS14- 
74LS30. 
74LS32. 
74LS38, 
74LS42. 
74LS4?. 
74LS48. 
74LS73. 
74LS74. 
74LS75. 
74LS85. 
74  LS^. 


LS  Schottky  W^ 


V4LS109 
74LS123 
74LS138 
74LS139 
74LS154 
74LS157 
74LS161 
74LS174 
74LS175 
74LS192 
74LS193 
74LS221 
74US244 
74LS24S 
74LS367 
74LS374 
S1L597. 


,  .79 
1.9S 
1.49 
1,49 
2.49 
h49 
i.79 
1J9 
1.79 
L89 
1.89 
i.9S 
2.49 
a.49 
L29 
2.49 
2.49 


SOCKETS 


Low  Prof 

S  pin  LP  .  - 
14  pin  LP.  . 
16  pin  LP  .  . 
18  pin  LP.  . 
20  Pin  LP  .  . 
22  pin  LP  .  , 
24  pin  LP  .  . 
28  ptn  LP  .  . 
36  pEn  LP.  , 
40  pin  LP  .   . 


lie  Wire  Wrap 

.  2AS9  14  pin  WW  tin       -75 

,  2A69  14  pin  WW  gold  1.09 

.  2/.  79  16  pJn  WW  tm       .79 

.  2A89  le  ptn  WW  gold  1.19 

.  2A99  24  pin  WW  gold  i.59 

.2/L09  40  pin  WW  gold  2.75 

,79  14  p.  plug/cover  1.29 

.82  16  p.  ptug/coverl.39 

.99  24  p.  plug/dOverl.9& 

.     1.19  AJso^The  MoiexLine 


DIODES  &  TRANSISTORS 


lN75i  . 
IN757  , 
IN118S. 
IN  3600. 
IN4a01. 
IN4004. 
IM4007. 
IN414S, 
IN4733. 
tN4734, 
1N4735. 
IN4742. 
IN4744. 


2/.59 
2/.59 
2.69 
5/.99 
4/.59 
4/,69 
4/.79 
10/.99 
2/-69 
2/-69 
2/,69 
2/.69 
2/.69 


2N2219A. 
2N2222A. 
2N2907A. 
2N305S.  . 
2N3772.  . 
2N39a4.  . 
2N3906.  . 
2N4401,  . 
2N4403.  . 
2NS129.  - 
2M5139.  . 
2N5210.  . 
2N59SK   , 


.2/L19 

.  2/.S9 

.  2/M 

.  .99 

.  2.2S 

.  2/.69 

.  2/.&9 

.  2/.  79 

.  2/.  79 

.  2/.  69 

.  2/.  69 

.  2/.  79 
.2/1.29 


Dipped  Tantalum 
-  -  2/.89 

2/.a9 

2/.S9 

2/L09 

2/1.19 

2/L39 

1.19 

3.95 


CAPACITORS 

ELECTROLYTIC 


,lnfifd@35V 

.47mfd@36V 

Imfd@35V 

2,2mfc{@2&V 

3.3m  fd®  25V 

4.7mtd®25V 

l0mfd@25V 

33mfd@25V 


100V  MYLAR 


.OOl-.Olmfd 
,022mfd 
.047m  fd 
.Imfd 

.22mfcl 


4A79 

4/.S9 

4^.99 

4/1.19 

4/1.29 


lmfd@50V  3A69 

4.7mfd@S0V  2A59 

lOrrif d  @50V  2/.59 

22mfd@50V  2A79 

47mfd@S0V  2AS9 

100mfd@5CV  ,59 

220mfcl@50V  .69 

1000mfd@25V  1.19 

2200mfd@16V  1.39 

50V  CERAMIC 

10pf-.02£iTkfd  4/.59 

.047mfd  4/.69 

.Imfd  4/.  79 


MICROPROCESSORS 


2  80  A 
MC6800 

soeoA 

S2I2 
8216 
2513/214(3 

8T97 

AY  ^-1013 
AY-5-237$ 

2tl4-3 

MK4116 

2708 

2716 


CPU  (4MHz) 

8  Bit  MRU 

CPU 

8  Bit  I/O  Port 

Bl-Directiona!  Bus  Driver 

Character  Generator 

Tri'State  Hex  Buffer 

30K  Baud  UART 

S8-Key  Keyboard  Encoder 

4K  Static  RAM  fSOOnsJ 

16 K  Dynamic  RAM  {250ns} 

SK  EPROM 

16K  EPROM  {+5V) 


14.95 

14.95 
6.95 
3.95 
4.49 

12.95 
2.25 
6.95 

13.95 
6.95 
4.95 
6.96 

10,95 


Digital  Thermometer  Kit 


Dual  sensors  —  svyiiciiirig  contra]  for  indoor /outdoor 
or  duaJ  morntorin^.  Continuous  L£D  .S"  ht.  di splay. 
Range.  -40^ F  to  199'^F  /  -40'*C  to  TOO'^C  Accuracy 
±1^  nomiriai.  Set  for  Fahrenheit  or  Celsius.  Simulated 
watnut  case-.  AC  wall  adapter  included. 
Si2H:  3yi"h  X  6-S^8'-wx  1'3^a'"d. 


JE300 


........      ^O^B%?W 


Reads f  Service— -see  page  714 


73  Magazine  •  June,  1981     93 


Hl-Q  BALUN 


Fordipoles,  yagis,  inverted 
vees  &  doublets 

Replaces  center  insulator 

Puts  power  In  antenna 

Broadbanded  3  40  MHz 

Small,  lightweight  and 
weatherproof 

1;1  impedance  ratio 

For  fuil  legal  power  and  more 

Heips  eliminate  TVI 

With  SO-239  connector 


i"*^ . 


iaiun 


$10.95 


Hl-a  ANTENNA 

INSULATOR 


Patent  No^ 
4,0ai,350 


Small,  rugged,  lightweight^ 
weatherpfoof 

Repiaces  center  insulator 

Handies  tuil  legal  power 
and  more 

$5.95  With  SO-239  connector 

Hl-Q  ANTENNA 
ENO  INaULATORS 


J^ugged.  lightweight,  injection  molded 
of  top  qjjaiiiy  matenal,  with  high  dielec- 
tric quBlities.  and  excellent  ^veaiher- 
BMWy  End  msylatofs  are  constriictec) 
in  3  spiral  urrending  fashion  to  permit 
wrnding  of  loading  coils  or  p^artiaJ  wind- 
ing for  tuned  I  raps. 


May  be  used  for 

•  Guy  wire  strain  insuialors- 

•  End  or  center  insulators  for 
antennas 

$4.95  •  Constryction  of  antenna  load 
ing  coiis  or  muitiband  traps 


WITHMhQ 

PRICE  WITH 

CENTER 

MOOEL            BANDS 

LENGTH 

HhQ  BALUN 

INSULATOR 

Dlpol«s 

D-8C)                    00/75 

130' 

$2fl.95 

S24.95 

D-40                    40/15 

66  ■ 

25.95 

21.95 

D'20                       20 

33' 

24  95 

20.95 

005                       15 

22' 

23.95 

19.95 

D-10                       10 

ie 

22 .9& 

ie.95 

Shoftan^d  dlpoles 

SD-BO-                 80/75 

90' 

31  95 

27.95 

SD-40                    40 

45 

2895 

24.95 

ParalMdIpoles 

PD-aOlD      ^0.40,20.10/15 

130' 

39.95 

35.95 

PO-dOlO      40,20,10/15 

66' 

33.95 

29.95 

PP-8040      80,40/15 

130 

35.95 

31.95 

PO-4020      40.20/15 

66' 

29.95 

25  95 

Dipol«  shortAneri  ^  only,  tame  as  lnitlc«t«d  Iti  SD  modeU 

! 

S-aO                    30/75 

Si 

1.95/pr. 

S-40                       40 

$10.95/pf. 

Alf  antennas  are  complete  with  HhO  Saiun  or  HhQ  Antenna 
Center  insulator,  No.  14  antenna  wke^  cefamic  insuJators 
too"  nylon  anienna  support  rope  (SD  models  only  501  rated 
for  full  legal  power.  Antertnas  may  be  used  as  an  m verted  V 
and  may  also  be  i^sed  by  MAfiS  or  SWLs. 


Ant«nrta  accessories  —  avarfable  wrtti  antenna  orders 
NyJon  guy  rchpe,  450#  test„  lOO  feel 
Gef amic  {Dogbone  Type)  amenna  insutaiors 
SO-239  ■coa;<  connectors 

All  prices  are  postpaid  USA  46 
A\^4ifable  at  your  tavorile  rfealer  or  order  direct  from: 

Van 
Gorilen 
Engineering 

■ox  1130S,  1.  lUCLIft,  OHIO  441*1 


$3.49 
.70/pr 
.55 


#^373 


C.B.  TO  1 0  METER  KITS 

AMERICA'S  #  1  SOURCE  FOR 
1 0  METER  C.B.  KITS 

IN  STOCK— Kits  for  most  C.B.  Models— 
A.M.  and  S.S.B. 

COMPLETE  KITS — Includes  all  parts  and  de- 
tailed Instructions  for  botli  crystal  and 
P.L.L.  synthesizers. 

CUSTOM  ENGINEERED— For  easy  installa- 
tion witfi  minimum  amount  of  time  and  test 
equipment. 

FLEXIBLE  BAND  COVERAGE— To  provide  I 
MHz  coverage  for  most  P.L.L.  chassis  and 
up  to  2  MHz  on  special  order  for  some 
types. 

LOW  COST— Kit  prices  range  From  $  1 0.00 
to  $50.00,  according  to  parts  required. 
Average  kit  price  under  $25.00. 
free  catalog — write  or  call  today  for  our 
free  10  meter  catalog.  Includes  details  on 
kits  and  our  many  other  products. 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 

P.O.  BOX  638 

WEST  YARMOUTH,  MA.  02673 

(617)771-4634 


^T 


MICROWAVE  DOWN  CONVERTERS 

2000-2500  MHZ 


..ocv^^^^^i^^*- 


Convertef  Kit. 

Complete  with  PC  board  parts,  and 

ten  page  instruction  brochure 


35.00 


Printed  Circuit  Board 6 1 0  poge  Instruction 
Brochure 15,95 

Connplete  Doord 60.00 

Assembled  and  tested 

Adjustable  Power  Supply  Kits ,,.  25.00 

Adjustable  Power  Supply 
Assembled  and  tested,  with  cose  ,  .  40.00 

Yogi  Cigor  Antenno 35.00 

Map  901  transistor 3.50 

Down  Converter.  Assembled  and  tested . 

encased  and  waterproofed ,  with  yog] 

antenna.  50 feet  RQ59 cooxiol  coble,  and 

3  feet  aG59  with  75  to  000  ohm 

adopter,  and  power  supply ^    i  70.00 


\^         TE 

10Q.m.-7  p.m.  C5T 
Mon.  thoj  Ffi 


TERMS:  CA5HIERCHECK,  MONEY  ORDER,  DANK 
CARD,  PERSONAL  CHECK. 


HIGH  FREQUENCY 
TECHNOLOGY  SYSTEMS 


730a  AMY  STREET 

DALUS.  TEXAS  7521 7 

(214)343-1017 


Dealer  intiuirles  Fnivitei;! 
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SIGNALCRAFTER 


(B 


Automatic  Computing 

Power  Meter 


Alaska  Microwave  Lalis 

433S  E.  5TH  STREET—  DEPT.  f^ 

ANCHORAGE.  ALASKA  99^04 

[907)  33€-0340 


.-406 


•  Automatic  SWR  Reading 
•  Precision  Power  Measurement 

The  new  SIGNALCRAFTERS  computing  SWFt  POWER  METERS  are  tn  a  class  by 

themselves.  SIGNALCRAFTERS  EXCLUSIVE  integrated  circuit  CHIPS  compute 
SWR  autoinatically,  ttius  eHminatrng  the  need  for  any  "set"  or  "sensitivity"  control 
The  built-in  analog  computer  operates  over  a  power  range  of  one  watt  to  several 
kilowatts.  All  nrtodels  feature; —Selectable  Peak  or  Average  Power  response  —Self- 
indicating  Push  Buttons  —Rugged  taut-band  meters  —Interchangeable  Plug-in 
directional  coupters  that  can  be  remote  mounted  if  desired  —Handsome  heavy- 
duty  low  profile  metal  cabinets  that  compliment  the  latest  transceiver  designs —D.C. 
Output  Receptacle  supplies  a  voltage  that  follows  meter  readings.  These  outputs 
are  used  to  drive  many  different  possible  accessories,  such  as  A-D  converiefs. 
remote  meters,  alarm  and  control  devices* 


-i^ 


The  Model  30  SWR/POWER  METER 
dual  display  unit.  Both  Power  and 
SWR  are  handled  automatically. 
Autc^-fanging  automatically  selects 
the  proper  power  range  accordrng  to 
the  level  detected  on  the  transmis- 
sion line  and  indicates  the  range  on 
front  panel  LED's.  Operatorcan  over- 
ride this  feature  if  desired  byse  lee  ting 


any  of  the  three  basic  ranges  man  uaffy.  Two  targe  taut-band  meters  indicate  forward 
power  and  SWR.  Complete  ha nds-off  operation!  And  there  is  morel  Self-indicating 
front  panel  push-buttons  allow  antenna  selection  as  well.  Fullscaleaccuracyisx6% 
at  1  to  1  SWR.  Selection  of  three  antennas  and  a  dummy  load  is  possible.  Accessory 
fack  on  rear  panel  provides  12  volts  60  Hz  AC  for  any  remote  antenna  relays. 
(Operates  from  110  volts  60  Hz  AC.)  Width:  BW\  Height:  AV/\  Depth:  6" 
Model  30  (less  coupfer) S250.00 


iJUj^iK^-: 


The  Models  31   and  32  are 

both  single  meter  units  — each 
in  a  class  by  itsell  They  are 
portable  battery  operated  mi- 
cro power  instruments.  A  sin- 
gle meter  displays  either  SWR 
or  POWER  as  desired.  The 

Model  31  has  a  single  power  _ 

range.  The  Model  32  features  " 

dual  power  ranges  and  both  have  an  instant  battery  check  feature.  Both  models 
perform  with  the  same  accuracy  and  precision  as  the  Model  30  and  an  advanced  low 
current  design  provides  battery  life  that  is  truly  outstanding.  The  units  operate  from 
a  standard,  easily  available,  9-volt  battery  which  is  included  or  can  be  operated  from 
a  standard  110  voits  6OH2  AC  to  9  volts  DC  adapter  (available  as  an  optional  unit). 
Width:  4W\  Height: 4  V\  Depth:  5". 

Model  31  (31A-0  to200W)  (less  coupler)  , .  _ , $175.00 

Model  31  (32A— 0  to  200W.  0  to  2000W}  (32B— 0  to  20W.  0  to  200W) 

(less  coupler) * $200.00 

SIGNALCRAFTER  DIRECTIONAL  COUPLERS 

MODEL  HF  Z31  (l.aio  30mHt}  lor  U6e  wt(h  &0  ohm  e«ajtt«lccbf«.  Ussthan  1  06  dB  insertion  SW^  fm^x^ 
Eqy  rpped  wilh  iwoS0^239  UHf  connectof  5 1 1  inptjl-i  output  J  which  plugs  dirc^cily  inio  r©«f  o1  Mode  1 5  30. 3i . 
and  32.  or  can  be  rofnotc  mounied 

Model  HF 231    .  S66.00 

MODEL  HF  2^t  A(  1  .$  lo  30  mHt)  ior  u«fi  with  75  oKm  cosiiat  CAbJ«,  otherwise  same  a$  HF  23t 

Mod«IMF23lA ^.. ......   S66.00 

M 0 0€L  UV^Q  ( ^  to  900  m Hz}  for  use  w I !h  SO  oh m  comia fcabl*.  Less  tha n  t  1  dS  insertio n  S WFt .  Res pon se: 
x.S  dB  over  com  plete  range  ol  50  to  550  MHz,  x1 ,0  dB  from  30  (O  lOOO  MHz..  Equipped  with  type  "hi"  coririec- 
torsPJugs  Into  Models  30, 31  or32by  usmganyJengih  remote  cable.  RCA  phono-type  receptacles  used  12} 

Mod©1UV900,  .....,.,.,,..,. ..*..,...,,._...,   S90.00 

OTHER  COUFl£BS  AHD  ACCESSOR  IE  S  AVAILABLE  ^  con  la  ct  tactory 

SIGNALCRAFTERS  INC. 

5460  BUENA  VISTA  DRIVE.  SHAWNEE  MfSSION,  KANSAS  86205 

913/236-7300;  TELEX:  42-4171 


Prices  Include  shipment  lo  alE  USA.  Kansas  residents  add  3'A  percerU 

VISA  and  MasierCard  accepted 


#^66 
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$3  00 
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CHIP  CAPACITORS 


«  2.2  3  33  4  7  6  8   tO   18 
22. 27.  47    100   120    ISO 
Z2Q  ^70,  MO  390  4?0  560 
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$.60 


TEFLON  CIRCUIT  BOARD 


APPHOX  3  2S- 

APPflO)?   3  25 
APPROX  J2S 


$5  50 
11050 


FEED-THRU  CAPACITORS 


10M  PI  SOL  DER  TYPE 
470  PI  SOLDER  TYPE 


DUAL  GATE  MOSFET 
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CHIP  RESISTORS 
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50  OHM  T  t^lETV^ORM  20B  PAD 


-'^'^'-^>^^'^-^- 
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SWA  Plug  iDf  flG-Se 

SMA  Plug  fofFif^- 174 
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S610 
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X  BAND  COMPONENTS 
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SILVER  PLATING  KIT 
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Amateur  Radio,  Super  Hobbyi 

—  a  breezy  new  intro  to  the  world  of  hamming 


I 


Amateur  Radio,  Super  Hob- 
by! by  Vince  Luciani  K2Vj. 
Cologne  Press  (PO  Box  682, 
Cologne  Nl  082131  139 
pages,  $6.95  so  ft  cover, 
$14,95  hardcover. 

You're  trying  to  interest  a 
friend  at  work  in  ham 
radio.  You  cast  about  for  an 
adequate  definition  of  what 
the  hobby  is  I  ike  and  what  it 
means  to  you  More  often 
than  not,  you  can't  put  the 
right  words  together.  You 
find  it  hard  to  express  exact- 
ly what  it  is  you  get  out  of 
hamming.  So,  you  do  the 
next  best  thing  and  try  to 
recommend  some  reading 
material.  Nothing  stuffy  or 
technical  and  certainly 
none  of  those  frightening  li- 
cense manuals.  What  you 
need  is  a  breezy  introduc- 
tion to  the  world  of  recrea- 
tional radio.  Unfortunately, 
breezy  introductions  to 
ham  radio  are  hard  to  find. 
Most  introductory  texts  get 
mired  in  details,  hung  up  on 
technology,  and  in  a  rut 
over  regulations. 

Your  friend,  her  interest 
waning,  is  beginning  to 
question  the  appeal  of  a 
leisure-time  activity  that  re- 
quires tough  licensing  ex- 
ams, a  fortune  spent  on 
equipment,  and  an  affinity 
for  self-abuse.  Eventually, 
she  buys  a  membership  in  a 
racquetball  club,  plays 
once  a  month,  and  avoids 
the  weird  electronics  freak 


she  works  with.  You  blew  it 
What  you  should  have 
done  is  given  her  a  copy  of 
Amateur  Radio,  Super  Hob- 
byf  by  Vince  Luciani  K2V). 
This  new  book  is  the  easy 
reading  overview  alf  Elmers 
have  been  waiting  for. 
Within  its  144  pages,  most 
of  tl^  aspects  and  appeal 
of  hamming  are  isolated, 
identified,  and  examined. 
More  importantly,  the  book 
keeps  its  focus  on  the  most 
intriguing  element  of  our 
hobby,  the  people.  Almost 
1/3  of  the  book  is  devoted 
to  interviews  with  and 
stories  about  peopfe  who 
also  happen  to  be  hams. 

The  book  contains  42 
short  chapters.  The  chap- 
ters present  the  detailed 
vignettes  that  make  up  the 
larger  canvas  of  ham  radio. 
Chapters  cover  a  broad 
range  of  topics,  and  titles 
include:  What  is  It?,  Who 
Can  Join,  How  to  Join,  DX, 
Then  And  Now,  Big  Peo- 
ple—Little People,  The 
Benefits,  Ladies  in  Amateur 
Radio,  Equipment  Costs, 
The  Shack,  Amateur  Maga- 
zines, The  Novice  Exam, 
FCC  Gettysburg,  Roll  Your 
Own,  and  many  more, 

In  a  particularly  poignant 
chapter  called  "The  First 
Time  Through/'  Luciani  iso- 
lates the  moment  of  the 
first  successful  Novice 
QSO,  a  moment  most  of  us 
have  experienced  but  many 
have  forgotten.  As  I  read  his 


account,  I,  too,  remem* 
bered. 

He  writes,  "You  have 
stumbled  your  way  through 
your  first  CQ  call  When 
you  finish,  you  stand  by 
with  fingers  gripped  unfeel- 
ing around  a  pencil  you  in* 
tend  to  write  with  .You 
almost  hope  no  one  will  re- 
spond so  that  you  might  put 
this  off  for  another,  more 
relaxed,  time,  and  then 
you  find  out  'That's  my 
callsigni  Someone  heard] 
Someone  is  answering!' 
May  I  suggest  that  you 
savor  the  moment?  It  will 
never  come  again." 

In  an  equally  vivid  pas- 
sage in  the  same  chapter, 
Luciani  captures  another 
moment  familiar  to  most 
hams  but  totally  alien  to 
the  non-ham,  the  late-night 
QSO. 

"The  hour  is  well  past 
midnight  The  house  is  per- 
fectly quiet  Lights  are 
out  even  in  your  ham 
shack,  except  for  the  soft, 
reassuring  glow  of  dial 
lights.  This  is  the  supreme 
moment  in  which  to  seek 
the  companionship  of  an- 
other hobby  member  — one 
who  also  is  awaiting  the 
predestined  crossing  of 
your  lives.  This,  you  will 
find,  is  a  moment  in  time 
when  the  distant  world 
seems  entirely  at  peace. 
When  life  itself  seems  to 
hang  loose  and  when  all 
seems    right    within    the 


security  of  your  den-  This  is 
the  moment  in  which  to 
make  a  new  friend  This, 
to  me,  is  truly  what  amateur 
radio  is  about." 

Amateur  Radio,  Super 
Hobby!  is  full  of  such  mo- 
ments. It  is  one  of  the  few 
books  Tve  read  that  suc- 
cessfully telegraphs  the  en- 
joyment and  excitement  of 
our  usually  misrepresented 
hobby  in  a  way  the  non* 
ham  can  understand.  As  an 
added  plus,  the  book  pro- 
vides the  neophyte  with 
sound  advice  on  the  easiest 
and  least  expensive  ways  to 
get  involved  with  ham  ra- 
dio. 

It  is  written  with  feeling, 
adequately  illustrated  with 
cartoons,  carefully  laid  out^ 
and  produced  with  atten- 
tion  to  quality  and  detail  It 
is  unique  in  its  people^ 
oriented  approach  to  the 
subject  and,  at  present  has 
no  equal  in  the  area  of  in- 
troductory amateur  litera- 
ture. 

If  you  have  a  potential 
convert  to  the  cause  of  ham 
radio  within  your  grasp,  this 
book  might  just  bring  them 
over.  At  the  reasonable 
price  of  $8.95,  it's  certainly 
worth  the  investment.  And, 
as  you  yourself  read  it,  you 
may  find  that  it  evokes 
some  fond  and  long  forgot- 
ten memories  of  your  own 
ham  career.  It  is  thoroughly 
enjoyable  and  I  highly  rec- 
ommend itH 
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A  Guide  to  Amateur  Radio 

—  book  review  of  an  English  import 


A  Guide  to  Amateur  Radio 
by  Pat  Hawker  C3VA.  18th 

edition,  144  pages,  paper- 
back,  £2.99  (including 
postage  and  handling)  from 
RSCB  (35  Doughty  Street 
London  WCIN  2AE.  Great 
Britain)  worldwide,  pub- 
lished July  25,  1980, 

After  a  steady  diet  of 
American  radio  books, 
it  can  be  quite  illuminating 
to  read  a  book  written  from 
an  English  amateur's  point 
of  view;  A  Guide  to  Ama- 
teur Radio  [puhihhed  by  the 
Radio  Society  of  Great  Bri- 
tain) offers  insights  into 
hamming  in  another  cour^ 
try  and  is  an  excellent  all- 
around  book  on  ham  radio, 
no  matter  which  side  of  the 
pond  you  stand  on.  While 
many  American  books  im- 


mediately overwhelm  the 
reader  with  facts  and  for- 
mulas, this  book  gives  infor- 
mation in  a  conversational 
style  The  author  assumes 
that  your  goal  is  to  own  and 
operate  your  own  radio  sta* 
tion,  not  just  pass  an  exam. 
Theory  is  described  in  dif- 
ferent terms  than  American 
books  use,  and  the  fresh  ap- 
proach can  lead  to  a  new 
understanding  of  technical 
matters. 

The  first  chapter  answers 
many  questions  asked  by 
newcomers  to  ham  radio. 
Subjects  covered  include 
cost  call  signs,  and  how  to 
become  an  amateur.  The 
second  chapter  is  called 
"Getting  Started/'  and  it 
prepares  the  reader  to  do 
just  that  Propagation  and 
the  construction  of  listen- 
ing  antennas  are  subjects  of 


special  interest  to  someone 
who  is  just  beginning  to 
listen  to  both  amateur  and 
shortwave  transmissions. 
Also  discussed  are  station 
layout,  test  equipment,  and 
different  modes  of  trans- 
mission. Theory  is  consis- 
tently worked  into  the  text 
at  places  where  questions 
naturally  arise. 

A  well-illustrated  section 
on  the  history  and  develop- 
ment of  radio  gear  is  includ- 
ed, and  there  are  short 
notes  on  about  250  pieces 
of  radio  gear  in  current  use, 
A  chapter  entitled  "Work- 
shop Practice"  covers  all 
aspects  of  construction. 
The  author  describes  in  de- 
tail everything  from  materi- 
als and  tools  to  the  aesthet- 
ics of  a  finished  product 
With  this  background,  the 
home-brewer  can  construct 


a  project  that  is  attractive 
as  well  as  functional. 

At  the  end  of  the  book 
are  tables  and  charts  of, 
among  other  things,  Q  sig- 
nals, callsign  assignments, 
band  allotment,  and  com- 
mon abbreviations.  There  is 
also  a  sample  of  questions 
from  the  British  license  ex- 
am, which  is  not  all  that  dif- 
ferent from  the  US  tests. 

Rather  than  a  list  of  ab- 
stract theories  you  must 
memorize  in  order  to  pass 
an  exam,  this  book  offers 
enticement  and  encourage- 
ment. It  concentrates  on 
the  practical  things  you'll 
want  to  know  as  you  assenrv 
ble  and  operate  your  own 
station,  After  you  read  this 
book,  you  will  be  prepared 
to  get  your  license,  but 
more  importantly,  you'll  be 
ready  to  actually  use  itl  ■ 
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Get  Your  Shack  Together 


There  are  few  occasions 
when  a  certain  accesso 
ry  or  item  conrtes  along 
which  1  personally  find 
overwhelm ingly  exciting; 
however,  the  S*F  radio  desk 
is  something  worthy  of  con- 
siderable excitementi  Ad- 
vertisement photos  don't 
do  justice  to  this  item,  it's  a 
beautiful  and  sturdy  desk 
which  could  set  you  think- 
ing about  remodeling  the 
complete  ham  shack  to 
match  this  enclosure. 

My  first  exposure  to  the 
S-F  desk  was  at  the  Atlanta 
Convention.   Its   warm   pe- 


can finish  attracted  me  like 
a  magnet  from  several 
booths'  distance.  I  tried 
everything  short  of  taking 
an  ax  to  the  desk,  and  it 
maintained  its  sturdiness. 
Armspan  to  desk  width  and 
height  was  perfect,  and  the 
cutaway  sides  allowed  me 
to  sit  sideways  and  stretch 
out  at  an  angle  I  personally 
enjoy.  Here,  finally,  was  a 
desk  1  could  live  with  re- 
gardless of  future  equip- 
ment changes,  operating 
style  changes,  physical  po- 
sitions, etc. 

Before  the  S-F  desk  ar- 


rived at  my  home,  my  gear 
had  been  spread  on  a  7-foot 
table  (a  door  between  sets 
of  file  drawers)  and  stuffed 
into  a  shelf  unit  behind  the 
desk.  Although  two  low- 
band  kilowatt  rigs,  a  QRP 
rig,  an  OSCAR  rig,  2-meter 
FM,  and  two  S^TV  setups 
were  included,  1  could  only 
operate  one  setup  without 
banging  knees  into  drawers 
or  moving  gear  each  day. 

My  need  for  numerous 
drawers  coupled  with  my 
desire  for  massive  air  circu- 
lation around  a  large  rf  am- 
plifier ruled  out  the  larger 
S-F  desk  (48  inches  wide, 
rather  than  the  standard 
36-inch  version;  other  di- 
mensions identical).  Finally 
the  solution  evolved;  Install 
the  S-F  desk  against  a  wall 
adjacent  to  the  other  desk, 
shorten  the  7-foot  desk  to  3 
feet,  and  use  the  area  be- 
tween desks  for  rf  amplifier 
power  supplies  and  incom- 
ing antenna  leads,  The  sta- 
tion's SSTV  camera  also 
was  placed  in  this  area,  per- 
mitting it  to  view  either  op- 
erating position.  Then  a 
Yucca  tree  was  added  pure- 
ly for  decor.  The  final  result 
is  two  complete  setups 
which  can  be  operated  in- 
dependently or  simulta- 
neously as  desired  — with- 
out moving  gear  or  banging 
knees. 

The  S-F  desk  is  shipped  in 
two  approximately  3-foot 
by  1-foot  packages  for  ease 
of  handling  It  goes 
together  in  around  an 
hour's  time,  with  S-F  fur- 
nishing everything  but  the 
furniture  polish.  The  desk's 
bottom  struts  and  braces 
affix  to  rear  sections,  and 


are  thus  out  of  the  way  re- 
gardless of  leg  position,  A 
small  strip  also  is  included 
for  providing  "stops"  for 
gear  in  the  angled  rear  area. 
Incidentally,  I  found  the 
simple  assembly  instruc- 
tions easy  to  follow  (I'm  not 
mechanically  inclined),  and 
all  sections  were  a  perfect 
fit. 

Like  many  amateurs,  I  do 
not  like  to  enclose  radio 
gear  or  obstruct  air  circula- 
tion. Open  areas  on  the  S-F 
desk  (particularly  around 
the  sides)  ensure  equipment 
cooling  while  also  provid- 
ing room  for  installing  and 
removing  the  plastic  covers 
1  keep  on  my  gear  during 
periods  of  nonuse.  What 
else  could  one  ask!  Since 
adding  the  S-F  desk  to  my 
shack,  I've  begun  truly  en- 
joying the  pleasures  of 
comfortable  operating  and 
the  benefits  of  a  second 
desk  for  working  on  proj- 
ects or  articles  while  also 
tuning  the  bands.  More 
than  once  Tve  fallen  asleep 
at  the  S-F  desk  merely  be- 
cause of  the  new  comfort- 
able position  never  obtain- 
able with  other  desks.  In 
fact,  Tve  even  been  think- 
ing of  using  another  S-F 
desk  for  the  upcoming 
home  office.  They're  great! 

If  you're  looking  for  a 
way  to  package  that  prized 
equipm'snt  while  also  pro- 
viding an  extra  measure  of 
jn-shack  comfort,  check  out 
the  S-F  radio  desk. 

For  further  information, 
contact  S'f  Amateur  Radio 
Services,  4384  Keystone  Av- 
enue, Culver  City  CA  90230. 
Reader  Service  number 
477.  ■ 
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Several  of  the  new  modes  of 
communication  which  I  have 
written  aboyt  recently  have  the 
possibitities  for  getting  amateur 
radio  growing  again,  the  way  FM 
did.  I'm  most  anxious  to  have 
ham  experimenters  get  going  on 
these  and  keep  us  up  to  date  via 
73  on  progress.  The  recent  FCC 
announcement  that  they  woutd 
at  long  last  encourage  ex- 
perimentation was  a  fantastic 
tx)ost  for  us.  Can  someonfe  at 
the  FCC  actually  be  listening? 
And  reading? 

MAKING  MONEY 

Every  now  and  then  I  hear 
from  a  reader  who  is  not  making 
a  lot  of  money.  This  is  a  pity 
when  you  consider  the  Oppor- 
tunities out  there  for  making 
money  these  days.  We  are  gel- 
ting  into  the  age  of  electronics^ 
and  certainly  radio  amateurs 
have  a  golden  opportunity  to 
take  advantage  of  this  change  in 
the  world. 

A  few  years  back,  I  wrote  in 
my  editorials  about  the  possibil- 
ities for  getting  into  the  security 
business.  A  few  readers  paid  at- 
tention to  this  and  went  for  lt» 
starting,  as  l  suggested,  on  a 
part-time  basis.  Many  of  them 
have  built  large  security  bust* 
nesses  as  a  result,  some  going 
Into  millions  of  dollars. 

This  Is  still  a  very  good  busi- 
ness for  hams  to  get  into,  it  does 
not  take  an  electronics  genius, 
and  some  of  our  ham  equip- 
ment is  immediately  applicable. 
For  Instance,  while  you  can  buy 
most  of  the  accessories  you 
need  from  a  few  major  sup* 
pliers,  you  should  know  how  to 
tackle  any  radio  links  you  might 
want  to  use  for  a  silent  and  very 
secure  alarm.  This  is  particular- 
ly good  for  merchants  wanting 
to  know  when  someone  has  bro- 
ken Into  their  store. 

An  understanding  of  slow 
scan  will  enable  you  to  set  up 

systems  which  will  let  store 
owners  see  what  is  going  on  in 
their  place  of  business  over  the 
telephone.  This  is  also  invalu- 


able  for  small  businessmen  who 
want  to  see  their  offices,  ware- 
houses, etc.,  from  afar. 

An  understanding  of  micro- 
computers will  enable  you  to 
take  the  next  step  and  have  the 
slow-scan  signals  processed  for 
change  to  provide  an  alarm.  The 
microwave  and  ultrasonic  sys- 
tems  are  fine  for  this,  too.  With 
crime  increasing,  there  Is  an 
ever-growing  need  for  security 
for  businesses  and  homes.  This 
Is  still  an  Infant  industry. 

The  microcomputer  business 
Is  another  natural  for  hams.  The 
same  perversity  of  human 
nature  which  gets  people  in- 
terested in  hamming  seems  to 
attract  people  to  computers. 
Our  polls  show  thai  over  20%  of 
the  hams  have  microcompoters 
already! 

In  this  new  field  there  are 
plenty  of  opportunities, ., to 
open  and  run  computer  stores, 
to  service  computers,  to  write 
programs,  to  get  into  repping, 
distribution,  designing  new  cir- 
cuits, manufacturing,  writing 
books  and  articles^  advertis- 
ing , , ,  it's  endless.  I  know  that  I 
am  in  serious  need  of  a  wide 
variety  of  skills  and  inter- 
ests. .  .needing  people  for  doc- 
umentation, program  evalua- 
tion, editing,  proofreading,  type- 
setting, drafting,  advertising,  ad 
sales,  repping,  data  processing, 
financial  management,  legal  or- 
ganization, marketing,  packag- 
ing, distribution, ,  .and  so  on. 

TTie  micro  field,  which  has 
been  growing  at  a  rate  of  over 
300%  per  year  for  over  five 
years,  shows  no  sign  of  slowing 
down.  Micros  are  now  getting  In- 
to businesses  and  schools  as 
well  as  to  hobbyists  and  homes. 
The  big  firms  are  starting  to 
wake  up,  which  will  mean  all  the 
more  sales  as  IBM,  DEC,  and 
others  plunge  in.  There  are  still 
abundant  opportunities  to  make 
a  lot  of  money  In  this  field, 

Another  field  which  shows 
signs  of  unlimited  growth  is  the 
satellite  communications  in- 
dustry. Like  the  micro  field,  it 
started   out   with   hobbyists. 


growing  initlaffy  on  their  in- 
terest. But  the  big  use  for  satel- 
lites win  very  soon  be  for  data 
communication,  and  this  means 
more  opportunities  for  entre- 
preneurs. Hams,  who  have  plen- 
ty of  opportunity  to  experiment 
with  microwaves,  are  in  a  beau- 
tiful position  to  take  advantage 
of  this  growth. 

My  own  recent  experiments 
with  10-GHz  communications 
gave  me  a  lot  of  insight  into  the 
useofthese  microwave  frequen- 
cies. If  you  remember,  I  spent  a 
few  months  working  with  Chuck 
Martin  WAIKPS,  and  we  estab- 
lished the  still-Nrm  record  of 
communications  between  New 
Hampshire  and  six  other  states 
.*. seven  in  all.  All  contacts 
were  made  on  paths  of  over  50 
miles  and  our  New  Hampshire 
contact  was  over  100  miles! 
Most  were  made  with  simple  an- 
tennas, though  climbing  to  the 
top  of  my  local  mountain  was 
the  most  grueling  part.  That  was 
not  easy! 

The  reception  of  satellite  TV 

for  homes  is  an  exciting  and 
fast*growing  business.  Prices 
are  tumbling  as  mass  produc- 
tion techniques  and  large-scale 
integration  are  applied  to  this 
new  service.  A  couple  years  ago 
you  had  to  figure  perhaps 
$15,000  or  so  for  a  workable  in- 
stallation. Now  they  have  that 
down  to  around  $5,000.  Our  own 
KLM,  maker  of  ham  antennas,  is 
one  of  the  pioneers  in  this  field. 
Many  of  the  pioneers  are  hams! 

As  microcomputers  prolifer- 
ate, it  will  not  be  long  before 
they  are  being  used  for  electron- 
ic mail.  Now,  while  a  one-page 
message  can  be  encoded  so  it 
can  be  sent  over  the  phone  wi  res 
in  about  one  second,  thts  stjl! 
will  not  speed  up  the  slowness 
of  the  phone  dialing  system.  As 
more  and  more  messages  are 
routed  over  phone  lines,  the 
delays  in  using  the  dialing 
system  are  going  to  bog  down 
Ma  eelL 

Cool  heads  tried  many  years 
ago  to  get  Bell  to  use  separate 
signaling  systems  for  dialing  up 
numbers.  This  would  have  been 
much  more  efficient  than  using 
the  communications  lines.  It 
also  would  have  avoided  all  of 
this  nonsense  Bell  is  having 
with  customers  getting  Into 
their  switching  circuits  with 
blue  boxes  and  such.  Well,  the 
Bell  folks  ignored  the  wiser 
heads  and  now  they  are  in  trou- 
ble. 

The  most  obvious  answer  to 


the  coming  congestion  of  the 
Bell  lines  will  be  to  go  to  satel- 
lites. First  we  will  be  using  radio 
techniques,  but  I  think  that  it 
won't  be  long  before  the  volume 
of  traffic  will  dictate  the  use  of 
laser  links,  since  each  of  them 
can  carry  incredible  band  widths 
of  information. 

With  satellite-system  invent* 
Ing,  manufacturing,  sefling,  ser- 
vicing, installing^  and  so  on 
becoming  one  of  the  biggest  fn* 
dustries  in  the  world,  and  with 
the  ground  floor  wide  open  for 
you,  what  better  business  to  get 
into  right  away?  Much  of  the 
needed  inventing  can  be  done 
on  the  ham  bands,  so  this  is  a 
particularly  valuable  opportuni- 
ty for  us.  We  can  invent  and 
pioneer  the  equipment  they  are 
going  to  be  using  in  ten  and 
twenty  years. 

Yes,  Bell  may  be  able  to  ex- 
pand their  service  by  using 
glass  lines  inslead  of  wires,  but  I 
think  the  need  for  communica- 
tions is  going  to  grow  much 
faster  than  Bell  wiil  be  able  to 
cope  with.  So  much  of  Iheir 
equipment  is  hopelessly  obso- 
lete...and  with  a  need  for  a 
complete  redesigning  and  re- 
building of  their  switching  sys- 
tem, we  are  looking  at  20  years 
, . .  and  satellites  are  there  right 
now.  ready  to  handle  the  needed 
capacity. 

THOSE  UGLY  AMERICANS 

A  few  years  ago,  shortly  be- 
fore my  first  visit  to  Jordan,  I 
was  called  on  20m  by  an  Amer- 
lean  visiting  in  Israel  I  men- 
tioned that  I  expected  to  be  in 
Jordan  in  a  few  days.  He  said 
that  he  and  his  wife  were  tou  ring 
in  Israef  and  would  like  to  go  to 
Jordan.  I  suggested  that  this 
was  not  exactly  a  bright  idea, 
Jordan  at  that  time  being  almost 
an  occupied  country  by  the  PLO. 
He  brushed  that  aside. 

A  few  days  later,  after  I'd  ar- 
rived in  Amman,  I  found  a  note  In 
my  hotel  mailbox  to  the  effect 
that  this  chap  had  arrived  and 
would  like  to  get  together  with 
me.  1  called  his  hotel  and  found 
that  he  had  come  by  way  of 
Cyprus.  I  was  scheduled  to  have 
dinner  with  His  Majesty  that 
evening  and  to  present  my  plan 
for  the  setting  up  of  amateur 
radio  In  Jordan  to  the  govern- 
ment the  next  day,  so  I  sug- 
gested we  get  together  the  next 
evening. 

It  didn't  take  long  for  trouble 
to  erupt.  The  next  day  1  got  word 
that  he  had  been  downtown  and 
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gotten  into  a  fight  with  the  PLO. 
rd  suggested  that  he  not  go 
downtown,  as  1  had  been  ad- 
vised.  The  PLO  troops  were  ev- 
erywhere and  spoiling  for  trou* 
bie,  driving  around  by  the  truck- 
load*  The  American  llbrafy  had 
just  been  burned  out  and  the 
American  Embassy  compound 
stormed  (unsuccessfully,  ex- 
cept for  a  fot  of  broken  windows 
and  a  fire-gutted  car),  so  there 
was  a  definite  strain  between 
the  US  and  the  PLO. 

Later,  I  found  that  two  main 
things  had  gone  wrong.  First, 
his  wife  had  been  wearing  a 
miniskirt,  despite  this  being  a 
fiat  no-no  for  Arab  countries. 
Second,  he  had  apparently  been 
taking  pictures  of  the  PLO  and 
their  trucks.  These  two  circum- 
stances led  a  PLO  soldier  to  get 
irritated,  which  quickly  escalat- 
ed to  ouf  ham  fdend  being  hit 
over  the  head  with  a  rifle. 

Cooler  heads  prevailed  and 
the  PLO  later  offered  to  take  our 
ham  and  his  wife  on  a  toy  r  of  the 
country  at  their  expense,  hut  he 
was  so  upset  that  he  told  them 
where  they  could  go  and  boarcf- 
ed  the  next  plane  out  of  the 
country. 

It  took  a  lot  of  chutzpah  for  a 
Jewish  chap  to  come  to  Jordan 
at  that  particular  time.,. just 
days  before  the  civil  war  be- 
tween  the  PLO  and  King  Hus- 
sein's government.  It  took  more 
to  fiaunt  the  rminlskirt  in  an  Arab 
country, ,  .and  more,  yet,  to 
walk  around  downtown  during 
the  tense  time  between  the  PLO 
and  the  government* . .  and  par- 
ticularly the  PLO  vs.  the  US. 
Openly  taking  pictures  kind  of 
capped  iL 

The  next  thing  I  heard  about 
this  charmer  was  a  rash  of  com- 
plaints from  India,  where  he  had 
gone  from  Jordan,  The  Indian 


amateurs  were  absolutely  furi- 
ous because  he  had  managed  to 
screw  up  their  long-planned  DX- 
pedition  to  the  Laccadive  Is- 
lands, Apparently  he  had 
bragged  over  the  air  that  he  had 
permission  to  go  to  the  Lac- 
cadives,  while  the  Indian  ama- 
teurs had  tjeen  unable  to  get 
such  permission.  The  govern* 
ment  officials  were  not  amused 
and  canceled  the  Indian  trip, 
which  had  been  years  in  the  ar- 
ranging. 

As  this  chap  went  ori  around 
the  world,  I  got  similar  reports 
from  other  countries.  He  was  a 
moving  ham  disaster  area. 

Many  of  the  transgressions  of 
Americans  came  to  roost  when 
the  ITU  meeting  was  held  in 
Geneva  in  1971  to  discuss  the 
amateur  use  of  satellites.  Our 
group  (the  ARRL)  found,  much 
to  its  surprise^  that  a  situation 
had  built  up  In  the  Third  World 
where  radio  amateurs  had  a  very 
bad  name.  The  confrontation 
could  have  been  avoided  if  rep- 
resentatives  of  amateur  radio 
had  bothered  to  find  out  where 
we  stood  before  the  meeting. 
Much  of  the  built-up  frustration 
could  have  been  vented  and 
ironed  out  by  such  preliminary 
meetings.  But.  as  the  president 
of  the  League  said.  "We  didn't 
do  our  homework." 

The  fact  is  that  American 
amateurs  have  a  long  history  of 
being  arrogant,  lying,  devious, 
and  ignoring  the  interests  of 
other  countries.  One  of  the  rea- 
sons that  amateur  radio  is  still 
not  legal  in  Turkey  stems  from 
the  Americans  who  operated 
there  after  WWll,  The  Turkish 
government  allowed  them  toop- 
erate.  but  stipulated  that  they 
were  not  to  indulge  in  message 
handling.  So  what  did  they  do? 
Phone  patches  by  the  gross. 


They  were  repeatedly  warned 
and  went  right  on  with  phone 
patches. .  .and  amateur  radio 
was  lost  for  over  30  years  in 
Turkey.  Yes,  those  were  Ameri- 
can hams. 

In  other  African  countries,  we 
have  had  DXpeditions  come  in 
and  ask  for  special  permission 
to  operate^  promising  propaga- 
tlon  studies  in  return  for  the 
permission.  These  were  never 
delivered. . . nor  were  they  ever 
intended  for  delivery. 

Other  US  amateurs  abused 
countries  all  over  the  world  by 
operating  without  licenses,  by 
signing  calls  of  other  countries, 
by  running  more  power  than  per- 
mitted, and  so  on.  One  Ameri- 
can ham  sat  In  Casablanca  and 
signed  the  calls  of  at  least  four 
other  countries. .  .contacts  that 
are  still  honored  by  the  ARRL  for 
their  awards.  No  one  knows  how 
many  of  Don  Miller's  contacts 
were  invalid— for  another  exam- 
ple—but they  are  still  accepted 
by  the  League. 

Another  well*known  DXpedi- 
tioner  signed  the  calls  of  many 
African  countries  he  never  vis* 
iled . . .  and  even  some  islands. 
These  cards  are  all  )ust  fine  for 
DXCC, 

Well,  these  transgressions 
get  around  and  undermine  the 
honor  of  amateur  radio.  They 
came  to  roost  at  Geneva  when 
we  lost  over  99%  of  our  satellite 
frequencies.  They  will  continue 
to  come  to  roost  if  we  don't  get 
on  the  stick  and  see  that  they 
stop,  DXers,  frantic  for  a  contact 
with  a  DXpedltion  at  any  cost, 
do  not  help.  DXpeditions  soon 
discover  that  they  can  charge 
$50  to  $100  or  more  tor  a  ''new" 
country  and  that  everyone  on 
the  Honor  RoH  has  to  go  along 
with  the  payment.  If  they  don't, 
they  lose  their  place  on  the  list 


and  the  chances  are  good  that 
they  will  never  again  get  back 
where  they  were. 

In  case  you  want  to  find  some 
uglies  closer  to  home,  just  tune 
our  DX  band  any  evening  or 
weekend  and  hear  the  jamming 
of  rare  DX  stations  by  US  ama- 
teurs* Every  DXpedition  or  oper- 
ator in  a  rarecountry  will  tell  you 
all  about  it, 

I  operated  recently  from  Pro* 
vo  Island  in  the  Turks  and 
Caicos  Islands.  That's  only  fair- 
ly rare,  not  real  rare.  Still,  a  dozen 
or  so  amateurs  took  the  lime  to 
try  to  jam  signals.., US  ama^ 
teurs.  I  don't  think  there  is  any 
way  to  shame  the  people  who 
are  so  unfeeling  of  the  fun  of 
others,  so  perhaps  we  need  a 
different  approach  to  this.  Tm 
thinking  in  terms  of  a  jamming 
certificate  for  the  most  enthu- 
siastic jammers.  In  this  way 
they  will  get  recognition  for  their 
skills  and  nastlness.  Also,  we'll 
know  just  who  they  are  In  case 
we  ever  come  up  with  vigilante 
committees,  complete  with  tar 
and  feathers. 

I  have  an  advantage  when  1  go 
on  a  short  DXpedition  in  that 
there  are  many  other  things 
which  1  can  do  if  the  jamming 
gets  to  be  a  problem.  There  are 
scuba  diving  trips  to  the  coral 
reels,  snorkling,  going  around 
the  islands  taking  pictures,  visit- 
ing with  local  hams,  talking  with 
the  governments  about  amateur 
activity,  and  eating < .  .ever  pop- 
ular with  me,  I  enjoy  hamming, 
but  I  also  enjoy  all  the  other 
things  there  are  to  do.  Chaps 
who  go  on  a  DXpedition  and 
nothing  else  can  only  try  to  jump 
from  one  band  to  another  to  get 
away  from  the  harassment. 

If  anyone  has  any  good  ideas 
on  ways  for  amateurs  to  clean 
up  our  act  on  a  worldwide  basis, 
this  forum  is  open. 


Yuff  Blanarovich  VB3BMV 
Box  292 
Don  Mfiis 
Ontario  M3C  2S2 
Cana<fa 


73  has  selected  as  its  new 
DX  Editor  Yuri  Blanarovich 
VE3BMV.  First  licensed  in  1958. 
Yuri  has  held  the  caMsigns 
OK3-5292.  OK3BU,  0K5BU, 
F(»SY,  and  VE3BMV/VP9,  and 
has  operated  0K3KGH, 
0K3KAG.  4U1ITU,  CJ3DCB,  and 
XJ3ZZ/1.  He  is  a  four-time  world 
champion  and  the  all-time  world 
record  holder  in  the  CQ  WW  and 
WPX  Contests,  and  also  holds  a 
number  of  Canadian  and  North 
American  records.  As  a  result  of 
his  30G,000'plus  contacts,  Yuri 
has  worked  alt  DXCC  countries, 
holds  5BDXCC,  and   has  col- 


lected more  than  200  awards. 

Yuri  is  the  founder  of  the 
Canadian  Contest  Champion- 
shipp  CAN-AM  contest,  and 
CANADX  Net.  He  also  has  been 
president  of  CANADX.  the  IBM 
Radio  Club,  and  the  Ontario 
Contest  Club,  and  chairman  of 
the  CANADX  and  CAN^AM  con* 
tests,  as  well  as  a  member  of  the 
CO  contest  committee. 

We  welcome  Yuri  on  board 
and  ask  our  readers  to  furnish 
him  directly  with  as  much  and 
as  varied  DX  information  as  pos- 
sible. 
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FUN! 


John  Edwards  Ki2U 
78^56  86th  Street 
Gfendafe  NY  ft 385 


THE  POSTMAN  ALWAYS  RINGS  612  TIMES 

From  every  state  you  answered— 612  responses  in  aff— and  told 
us  what  you  think  about  amateur  radio^  Now  the  forms  have  been 
tabulated  and  the  results  are  printed  below. 

Were  there  any  surprises?  Well*  the  number  of  you  responding 
was  a  shock— about  twice  as  many  as  we  projected.  We  were  also 
pleasantly  surprised  at  the  time  and  care  most  of  you  devoted  to 
answering  the  survey.  If  letter  writing  is  a  dying  art,  we  have  tons  of 
evidence  to  the  contrary. 

(n  alJ,  the  poll  seemed  to  touch  a  very  responsive  chord.  A  number 
of  letters  expressed  thanks  at  being  included  in  a  poll  for  the  first 
time  (How  come  Mr.  Gallup  never  comes  to  my  door?)  and  urged  us 
to  run  regular  surveys  in  the  future.  All  of  your  comments  are  being 
given  due  consideration,  but  our  maitman  wonl  put  up  with  another 
poll  for  some  ttme.  Come  to  think  of  it,  with  an  office  full  of  com- 
pteted  response  forms,  it'll  t>e  some  time  before  weVe  ready  again, 
too. 

ELEMENT  1— BACKGROUND 

1)Sex: 

A)  Male— 94%         B)  Female— 6% 

No  sufprises  here;  ham  radio  contmues  to  fematn  a  predotninantfy 
male  hobby.  One  tnteresting  footnote:  Most  YL  response  forms  were 
included  In  the  same  envelope  with  their  OMs.  Very  few  were  in- 
dependently mailed. 

2)  Age: 

A)  15  or  below— 0%         B)  16-21—4%         C)  22-39-- 52% 
D)  40-59—25%         E)  60  and  above— 19% 

What  happened  to  the  kids?  Are  postage  rates  too  high  or  maybe 
they  just  don't  know  how  to  write?  I  hope  this  particular  question 
doesn't  reflect  amateur  radio  in  generaf,  or  we're  doomed. 

3)  License  class: 

A)  Novice— 8%        8)  Technician— 10%        C)  General— 35% 
0)  Advanced— 31  %         E)  Extra- 16% 

About  par  for  the  course, 

4)  Number  of  years  licensed: 

A)1  year  or  less— 6%       8)1 -5  years— 38%       0)  6-10  years— 6 ¥o 
D)  1 1-20  years— 23%         E)  21  years  and  up— 27% 

Seems  about  right 

5)  Do  you  have  a  new  (post-March  78)  call? 
A)  Yes— 37%         B)  No— 63% 

With  more  than  a  third  of  all  responses  indicating  "/?ew"  calis,  they 
shouldn't  seem  strange  anymore.  Okay,  so  teii  me  why  a  huge 
number  of  replies  were  directed  to  "K-twehre-Ur*  That's  not  a  **one" 
guys,  it's  an  "eye." 

6)  How  many  hours  a  week  do  you  devote  to  amateur  radio? 

A)  0-1  hour— 6%         B)  2-5  hours— 27%         C)  6*10  hours— 42% 
D)  11-20  hours— 19%         E)  21  or  more  hours- 6% 

On  the  whole,  a  pretty  actfw  bunch. 

7)  Which  Hf  bands  do  you  use  most? 


A)  80-76  meters— 14%     B)  40  meters— 18%     C)  20  meters- 12% 
D)  15  and/or  10  meters— 44%         E)  Don't  operate  HF— 12% 

Only  72%  on  20  meters?  Sure  doesn  *t  sound  that  way.  Eighty  meters 
seems  a  bit  on  the  low  side,  too.  But  those  sunspots  really  seem  to 
be  helping  15  and  10. 

8)  Which  VHF/UHF  band  do  you  use  most? 

A)  6  meters- 6%         8)  2  meters— 68%         C)  220  MHz— 4% 
D}  420  MHz  and^or  up— 0%         E)  Don't  operate  VHF/UHF— 22% 

This  question  asked  which  VHF/UHF  band  you  used  most,  not  which 
band  you're  on.  That  might  explain  why  hardly  anyone  picked  D, 
since  most  UHF  ops  are  probably  also  on  2.  Nevertheless,  the  ap- 
parent lack  of  UHF  activity  is  disturbing. 

9)  Which  mode  do  you  use  most? 

A)  SSB— 44%  B)  CW— 24%  C)  FM— 26% 

D)  AM— 2%         E)  Other- 4% 

SSB  is  still  tops,  with  FM  narrowly  squeezing  ahead  of  CW  for  sec- 
ond place. 

10)  How  much  money  have  you  spent  on  amateur  radio  within  the 
past  year?  (Include  OSL  expenses,  magazine  subscriptions,  club 
dues,  and  other  incfdentai  expenditures.) 

A)  0^250—32%         B)$251'«500— 27%        C)$501<$1.000— 25% 

D)  $1,001 -$2,500— 8%         E)  $2,501  and  up— 8% 

Soft  market. 

ELEMENT  2— SOCIAL  CHARACTERISTICS 

11)  Has  amateur  radio  influenced  your  career  choice? 

A)  Greatly— 23%         B)  Somewhat— 25%         G)  Not  at  all— 52% 

Even  though  52%  chose  C,  try  to  think  of  another  hobby  with  as 
great  an  influence  on  its  users. 

12)  If  a  Novice  sent  you  a  QSL  after  a  QSO  with  no  return  package 
{sic},  would  you  answer  it? 

A)  Yes— 96%         B)  No— 4% 

Return  package?  Sorry  about  the  typo;  we  meant,  of  course^ 
postage.  In  any  event,  the  old  ham  spirit  still  lives. 

13)  Do  you  routinely  look  up  the  license  class  of  the  person  you're 
talking  to  in  the  Catibook? 

A)  Yes  —2 1  %         B)  No —79  % 

A  longtime  practice,  still  apparently  used,  to  self-police  ourbands^ 
Unfortunately,  outof-date  Call  books  can  sometimes  lead  to  embar- 
rassing situations. 

14)  Do  you  think  amateur  radio  was  better  10  years  ago? 
A)  Much  tjetter— 19%        B)  Somewhat  better— 32% 
C)  The  same— 32%         D)  Somewhat  worse—  1 7% 

E)  Much  worse— 0% 

A  question  of  perception,  since  many  respondents  weren't  active  10 
years  ago. 

15)  Do  you  think  amateur  radio  was  better  20  years  ago? 
A)  Much  better— 27%         B)  Somewhat  better— 23% 
C)  The  same— 27%         D)  Somewhat  worse- 14% 

E)  Much  worse— 9% 

Oh,  for  the  good  old  daysl 

16)  Did  you  ever  use  a  "cheat  book"  to  upgrade  your  license? 
A)  Yes— 12%         B)  No— 88% 

A  slightly  misieadmg  result,  since  many  cited  the  old  ARRL  License 
Manual  as  a  "cheat  book/'  Your  FUN!  columnist  takes  no  stand  on 
this  issue. 

17)  If  someone  offered  you  a  million  dollars^  tax  free,  on  the  condi- 
tion that  you  give  up  amateur  radio  forever,  would  you? 

A)  Yes— 61  %         B)  No— 39% 

Thirty-nine  percent  say  no^  Either  they're  already  rich,  have  a  very 
deep  love  for  amateur  radio,  or  a  million  bucks  doesn't  mean  much 
these  days.  Probably  the  tatter. 

18}  Has  ham  radio  ever  interfered  In  your  personal  relationships (i-e.^ 
time  with  your  wife,  husband,  children,  lover,  etc.)? 
A?  Yes— 54%         B)  No— 46% 

Confirming  what  was  widely  suspected. 
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19)  Have  you  ever  tried  to  interest  a  family  member  in  amateuf  radio? 
A)  Yes— 88%        B)  No— 1 2% 

An  amateur's  evangeffcat  urges  know  no  bounds. 

20)  Do  you  think  most  hams  have  a  sense  of  humor? 
A)  Yes— ^%         B)  No—  1 0  % 

Then  why  are  so  many  QSOs  as  sharp  as  a  siedgehammer? 

21)  Do  you  qbX  upset  when  you  hear  hams  "kidding  around"  on  the 
air? 

A)  Yes— 8%         B)  No— 92% 

Save  the  bicarb! 

22)  Have  you  ever  IntentionaiSy  jammed  a  repeater  or  otherwise  pur- 
posely interfered  with  a  QSO? 

A)  Yes— 14%         6)  No— 86% 

iWy  goodness!  Fourteen  percent  admit  it*  Heaven  save  us! 

23)  Do  you  think  amateur  radio  lowers  your  neighbor's  opinion  of 
you? 

A)  Yes— 6%         B)  No— 94% 

Sure,  neighbors iust  love  antenna  towers  and  TVL  That's  why  they're 
always  trying  to  pass  laws  down  at  Town  Haft  to  limit  our  hobby. 
Guess  they're  just  trying  to  get  us  to  spend  more  time  with  them. 

24]  If  your  closest  ham  friend  beat  you  in  a  major  contest,  how  would 
you  feel? 

A)  He  must  be  a  better  operator  than  me— 76% 

B)  Contesting  is  just  luck— 8% 

CJ  The  contest  was  set  up  unfairly— 0% 

D)  It  was  easy  for  him  to  win;  he  has  better  equipment— 14% 

E)  He  must  have  cheated— 4% 

A  response  that  would  have  made  Jack  Armstrong  proud. 

25)  Do  you  make  most  of  your  friends  through  amateur  radio? 
A)  Yes -25%         B)  No— 75 % 

See,  we  do  talk  to  other  people  besides  hams. 

26)  When  attending  a  ham  club  meeting,  flea  market,  or  convention, 
do  yoo  wear  a  callsign  badge? 

A)  Yes-76%         B)  No-24% 

Hi*  My  Name  is  John,  Kt2Uf 

27)  if  you  answered  yes  to  the  above  question,  what  size  {s  your 
badge? 

A)'1  line— 10%        B)  2  llfies-72%        C)  3  lines- 15% 
0)  4  lines--0%        E)  Larger— 3% 

Wonder  what  the  3%  who  indicated E  wear?  billboards'?  Must  keep 
an  eye  out  for  them. 

28)  if  your  closest  friend  won  a  Codfns  KWM*380  in  a  contest ,  would 

you  feel  jealous? 
A)  Yes— 37%         B)  No— 63% 

What  a  bunch  of  iiars. 

ELEMENT  3- OPERATING  HABITS 

29}  Do  you  depend  on  a  Morse  code  reader  or  microcompuler  code 
display  for  most  of  your  CW  QSOs? 
A)  Yes— 6%         B)  No— 94% 

The  ear  wins! 

30)  What  sort  of  CW  sending  device  do  you  use  most? 
A)  Straight  key— 51%         B)  Regular  keyer— 29% 

C)  Memory  keyer— 4%         D)  Keyboard— 8% 
E)  Never  send  CW— 8% 

l*m  sorry;  i*m  sorry;  Vm  sorry.  Yes,  a  thousand  apologies  for  leaving 
out  everybody's  lavorite  CW  sending  device— the  semi-automatic 
keyer  (commonly  known  as  **The  Bug%  Please  don*t  pin  my  coax  or 
set  fire  to  my  house,  t  confess  my  sin  and  promise  to  genuflect  dally 
in  front  of  an  ad  from  the  Vibroplex  Company. 

31)  If  required,  could  you  solidly  copy  CW  at  the  speed  at  which  you 
were  licensed? 

A)  Yes— 79%         B)  No-21  % 

Hah!  Vil  bet  that  all  you  people  who  circled  B  used  to  dishonestly 


sign  your  renewal  610  back  when  the  FCC  tnade  you  attest  to  your 
code  speed, 

32)  Have  you  ever  purposely  operated  In  an  amateur  subband  you 
weren't  licensed  to  use? 

A)  Yes— 10%         B)  No— 90% 

Oil  the  whole,  fairly  respectable. 

33)  Do  you  think  the  FCC  affects  amateur  radio  in  a  positive  manner? 
A)  Yes— 44%         6)  No— 55% 

Washington,  are  you  listening? 

34)  What  do  you  think  of  the  new  ham  exams?  (Answer  this  even  if 
you  have  never  personally  taken  one  of  these  new  tests.) 

A)  Excellent- 6%         B)  Good— 30%         Q  Fair— 38% 
D)  Poor— 18%         E)  Terrible— 8% 

So-so  marks. 

35)  Just  for  the  heck  of  It,  have  you  ever  talked  to  a  friend  on  the 
wrong  sideband  (e.g.,  LSB  on  20  meters)? 

A)  Yes— 33%         B)  No—67% 

Give  it  a  fry  sometime;  it's  fun. 

36)  Do  you  ever  speak  to  foreign,  non-English-speaking  hams,  in 
their  own  language? 

A)  Always— 2%         B)  Sometimes— 14% 

C)  I  attempt  it— 20%         O)  Rarely— 10%         E)  Never— 54% 

cQue?  Imagine  if  those  foreign  hams  had  the  same  attitude, 

37)  Do  you  think  "gentlemen's  agreements**  have  any  value? 

A)  Always— 35%         B)  Sometimes- 63%         C)  Never— 2% 

No  wonder  our  bands  are  In  the  shape  they're  In. 

38)  Do  you  fee!  you  are  competent  to  replace  the  finals  in  a  tut)e>type 
rig? 

A)  Yes— 88%        B)  No— 12% 

And  10%  probably  can't  change  a  light  bulb. 

39)  Do  you  feel  you  are  competent  to  replace  the  finals  in  a 
transistor-type  rig? 

A)  Yes— 79%  B)  No— 21  % 

This  21  Vu  probably  doesn't  own  a  soldering  iron. 

40)  Have  you  ever  built  an  electronic  project  from  a  kit? 
A)  Yes— 95%         B)  No— 4% 

No,  wait;  most  hams  da  own  a  soldering  iron,  but  obviously  need  In- 
structions on  how  to  use  it. 

41)  Have  you  ever  home-brewed  an  electronic  project  from  a  t>ook  or 
magazine? 

A)  Yes— 77%         B)  No— 23% 

There's  hope  yet. 

42)  Have  you  ever  designed  your  own  electronic  project? 
A)  Yes— 62%         B)  No— 38% 

Pretty  good- 

43)  After  meeting  a  ham  radio  acquaintance  in  person  for  the  first 
time,  do  you  usually  think: 

A)  He  is  better  looking  than  you  thought— 6% 

B)  He  is  worse  looking  than  you  thought— 27% 

C)  He  is  about  what  you  expected— 67% 

To  me,  it's  always  a  shock:  ''You  don't  took  like  a  'BQV!'  " 

44)  On  the  whole,  compared  to  the  general  public,  do  you  think: 

A)  Hams  are  much  better  looking— 4% 

B)  Hams  are  somewhat  better  looking— 8% 

C)  Hams  are  average  looking— 62% 

D)  Hams  are  somewhat  worse  looking — 20% 

E)  Hams  are  much  worse  looking— 6% 

No  matter  what  the  survey  shows,  hams  are  ugly.  Why  do  you  think 
most  aren't  interested  in  ATV? 

45)  Have  you  ever  operated  a  specialized  mode  {I.e..  RTTY,  slow 
scan,  etc.)? 

A)  Yes— 40%         B)  No— 60% 

Too  bad. 
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46)  What  do  you  think  of  contesting? 

A)  Great— 12%         B)  Good— 17%        C)  Okay— 38% 

D)  Don^t  like  H— 27%         E)  Despise  it-6% 
A  split  decfSfon, 


47)  What  do  you  think  of  DXmg? 
A)  Great— 27%         B)  Good— 36% 
D)  Don't  like  it— 8%        E)  Despise  it— 4% 

Seems  popular. 


q  Okay— 25% 


48)  What  do  you  think  of  repeaters? 

A)  Great— 38%         B)  Good— 38%         C)  Okay-'20% 
D)  Don^t  like  them— 4%         E)  Despise  them— 0% 

Best  thmg  since  sliced  bread. 

49)  What  do  you  think  of  traffic  handling? 

A)  G real — 1 5  %         B)  Good— 35  %        C)  Okay— 35  % 
D)  Don1  like  it— 1 1  %         E)  Despise  it'"4% 
What's  to  hate? 

50)  Do  you  aver  secretly  hope  that  a  mild  disaster  will  strike  your 
commyr>(ty  just  so  you  could  display  your  amateur  radio  skills? 

A)  Yes— 25%         B)  No— 75% 

Let's  move  this  25Vo  to  iow  ground. 


CONTESTS 


Robert  Baker  WB2GFB 
75  Windsor  Dr. 
At  CO  NJ  08004 


VK/ZUOCEANIA  RTTY  DX 

CONTEST 

Cor^test  periods: 

0000  to  0000  GMT  Saturday, 

June  6 
1600  to  2400  GMT  Saturday, 

June  6 

OSOO  to  1600  GMT  Sundey, 

June  7 

This  contest  is  now  being  or- 
ganized and  conducted  by  the 
Australian  National  Amateur 
Radio  Teleprinter  Society.  Entry 
classes  include:  single-opera- 
tor, multi-operator,  and  SWL 
Each  station  may  be  worked  on- 
ly once  per  band,  but  may  be 
worked  on  another  band  for  fur- 
ther multipliers. 

EXCHANGE." 

Serial  number  consisting  of 
RST,  zone  number,  and  time  in 
GMT. 


SCORiNG: 

As  per  CARTG  Zone  Chart, 
multiplied  by  the  number  of 
countries  worked,  multiplied  by 
the  number  of  continents 
worked  (6  max.).  After  the  above 
calculations,  world  stations  add 
100  points  for  each  VK/ZL  sta* 
tion  worked  on  20  meters,  200 
points  lor  each  on  15  meters, 
and  300  points  for  each  on  10 
meters.  Countries  count  as  par 
the  ARRL  list  of  countries,  ex* 
cept  that  each  VK,  ZL,  JA.  VE. 
VO,  and  W/K  district  counts  as  a 
separate  country.  Contacts  with 
one's  own  country  count  as  zero 
points  for  multiplrers. 

AWARDS: 

Awards  will  be  issued  for  1st, 
2nd,  and  3rd  on  a  world  basis 
and  also  on  a  country  basis. 

ENTRIES: 

Logs  must  show  in  this  order: 
date  and  time  (GMT),  callsign  of 
station  worked,  serial  number 
sent  and  received,  points 
claimed.  Logs  of  multi-operator 
stations  must  be  signed  by  all 
operators^  together  with  a  list  of 
their  callsigns.  Logs  of  SWL  lis- 
teners must  contain  both  num- 
bers sent  and  received  by  the 
station  logged.  Incomplete  log* 
gings  are  not  eligible  for  scor- 
ing. Logs  must  be  received  by 
the  Contest  Committee  by  Octo- 
ber isL  Address  all  logs  to:  W,  J. 
Storer  VK2EG,  55  Prince  Charles 


ELEMENT  4— A  CLOSER  LOOK 

To  conclude  our  poll,  weVe  taken  a  closer  look  at  these  three 
questions: 

12)  If  a  Novice  sent  you  a  QSL  after  a  QSO  with  no  return  postage:, 
would  you  answer  it?  (Poll  respondents  who  spent  over  $1,001  on 
amateur  radio  In  the  past  year,  onFy.) 

A)  Yes— 87%         B)  No— 13% 

On  the  whoie,  worse  than  the  average  respondent,  t^aybe  that's  how 
many  get  their  money — saving  on  QSL  expenses. 

19)  Have  you  ever  tried  to  interest  a  family  member  in  amateur  radio 
(YLsJ? 

A)  Yes— 677o         B)  No-"33% 
Not  as  evangelical  as  OMs, 

42)  Have  you  ever  designed  your  own  electronic  project  (Extra-cfass 
licensees)? 
A)  Yes— 63%         B)  No— 37% 

Virtiiaity  the  same  resutt  as  given  by  hams  in  general.  Are  Extras 
reaily  that  much  smarter? 

Many  and  deep  thanks  to  everyone  who  participated.  Special 
thanks  to  AF2M  and  WB2LWJ  for  suggestir^g  questions  and  count- 
ing the  results. 


Road,   Frenches   Forest.  20S6, 
N,S.W„  Australia, 

Summary  sheet  must  show 
callsign  of  station,  name  of  op- 
eratorts),  and  address  of  same, 
bands  used  (a  separate  log  is  re- 
quired for  each  band),  the  points 
claimed  for  each  band,  number 
of  VKyZL  stations  worked,  total 
points  claimed,  and  signa^ 
ture(s). 

The  judges'  decision  regard- 
rng  the  placings  in  the  contest 
will  Ije  final  and  no  correspon- 
dence wHI  be  entered  into  re- 
garding the  same.  The  logs  t>e- 
come  the  property  of  the  Con- 
test Committee  on  completion 
of  checking. 


NEW  YORK  STATE  QSO  PARTY 

Contest  Periods: 

17C)0GMT  Junee  to 

0500  GMT  June  7 

120Qto2359QMT  Jun«7 

The  contest  is  sponsored  by 
the  University  of  Buffalo  Ama- 
teur Radio  Society.  Mobiles  and 
portables  changing  counties 
may  be  worked  again,  NY  sta- 
tions may  work  each  other. 

EXCHAHQE: 

RSfT).  serial  number,  and  QTH 
consisting  of  state,  province, 
country,  or  NY  county. 

FREQUENCIES: 

Phone--3900,  7275,  14285, 
21376,  28550. 


CAIEHOAR 


Jun  6-7 
Jun  14-15 
Jun  10  20 
Jun  24 
Jun  28-29 
Jul  1 
Jul  17-23 
Aug  S*9 
Aug  15-18 
Aug  15-17 
Aug  22-23 
Sep  12^13 
Sep  12^13 
Sep  12  14 
Sep  26 
Nov  8 
Nov  8 
Nov  1445 
Dec  28-31 


VK/ZUOceania  RTTY  DX  Contest 

N«w  York  State  QSO  Party 

ARRL  VHP  Contest 

Summer  SMIRK  Party  Contest 

The  Wednesday  Night  Contest 

ARRL  FJeid  Day 

CARF  Canada  Contest 

SWOT  QSO  Party 

European  DX  Conlesl— CW 

SARTG  Worldwide  RTTY  Contest 

Rhode  Island  QSO  Party 

Ohio  QSO  Party 

European  DX  Contest-— Phone 

G-QRP  Club  CW  Activity  Weekend 

Washington  State  QSO  Party 

DARC  Corona —10  Meter  RTTY 

DARC  Corona— 10-Meter  RTTY 

OK  DX  Contest 

European  DX  Contest— RTTY 

G-QRP  Ctub  Winter  Sports 
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CW— 1810,  3560,  7060, 14060, 
21060,  28060. 

Novice— 3725,   7125,   21125, 
28125. 
SCORlNa: 

Score  5  points  per  QSO.  NY 
stations  muktiply  by  the  number 
of  states,  provinces,  and  coun- 
tries worked.  Others  nr^ultiply  by 
number  of  NY  counties  worked, 
62  maximum, 
ENTRIBS: 

Mail  logs  by  July  10th  to: 
Scott  J.  Bauer  WA2LCC,  816 
East  Fillmore  Ave,,  East  Aurora 
NY  1406Z  Include  an  SASE  for 
results  and  any  possible 
awards. 

SUMMER  SMIRK  PARTY 

CONTEST 

Starts:  0000  GMT  June  20 

Ends:  2400  QMT  Juns  21 

Sponsored  by  the  Six-Meter 
(nternationai  Radio  Klob 
(SMIRK).  No  crossband  con- 
tacts, multi-operators,  or  partial 
contacts,  Check  logs  or  dupe 
sheets  are  not  needed. 


RESULTS 

RESULTS  OF  THE  3RD 

VK/2U0CEANIA  RTTY 

DX  CONTEST  1980 

Sfngt&-OpBfaior 

1.  Djejc 

793,282 

Z  VK5RY 

774,996 

3.  JA6GIJ 

611,038 

4.  VK3KF 

539,435        1 

5.  VKBHA 

481,184 

6.  VK4AHD 

388,080 

7.  F8XT 

352.432 

8.   I1TXD 

320.082 

9.  W5HE2 

266.900 

10.  DF20K 

253.680 

11.  VK1GM 

228.756 

12    G3HJC 

227,028 

13.  ZL2BR 

204,536 

14.  JAEADQ 

179,800 

15.  VK2AHB 

137.984 

16.  mpm 

113,164        1 

17.  VK2AJT 

122,720 

18.  Y43ZK 

102,436 

19.  JR2TZL 

91,484 

20.  ZL2ALW        83,424 
Mufti-Operator  Statlor}^ 

1.  VK2TTY    1,207,340 


2.  VK2DGA 

520,352 

3.   HB9Z 

422.900 

4.  OKOMM 

180.420 

5.  0Z8JYL 

99,200 

6.  LZ1KDP 

95,300 

7.  OK3VSZ 

79,308 

8.  DF5LK 

37,555 

SWL  Sfai 

ions 

1.  Horst  Batten berger 

DLSWL 

64,472 

2.  JaroslavDedIc  62,864 

EXCHANGE: 

SMIRK    number   and   state, 
province,  or  country. 
SCORiNG: 

Count  2  points  for  each 
SMIRK  contact,  1  point  for  non- 
SMI  RK  QSOs.  Add  QSO  points 
and  multiply  by  number  of 
states,  provinces,  and  countries 
worked  for  final  score. 
AWARDS: 

Trophy  for  overall  high  score. 
Certificates  for  high  score  In 
each  state,  province,  or  country. 
Note:  Unless  there  are  fewer 
than  3  active  6-meter  operators 
in  a  state  or  country,  a  mmimom 
of  3  valid  entries  must  be  re- 
ceived from  that  state/country 
or  none  will  qualify  for  an  award. 
ENTRfES: 

Entries  must  be  submitted  on 
the  Fall,  1980,  edition  of  the  offi- 
cial SMIRK  log.  Single  copies 
are  available  for  an  SASE  and 
photocopies  may  be  used.  En- 
tries received  without  all  re- 
quested information,  legibly 
written,  will  be  disqualified.  A 
return  address  is  also  request- 
ed. Send  log  requests  and  en* 
tries  postmarked  by  August  1st 
to:  Don  Abell  WB5SND,  6821 
West  Avenue,  San  Antonio  TX 
78213. 

WEDNESDAY  NIGHT  CONTEST 
Starts;  2100  local  time,  June  24 
Ends:  02O0  locaE  time,  June  25 

Submit  your  best  single  hour 
of  operation!  This  contest  is 
sponsored  by  the  Bluegrass 
Amateur  Radio  Federation.  Any 
station  may  contact  any  other 
station  on  any  band  below  30 
MHz.  Crossmode  contacts  are 
OK. 
EXCHANGE: 

Signal   report   and  color  of 
your  eyes. 
SCORfNG: 

W^VE  stations  count  1  point 
each;  DX  stations  count  2  points 
each.  Add  bonus  points  of  25  for 
WAC,  1000  for  WAS,  and  10,000 
for  DXCC  and  WAZ. 
FREQUENCIES: 

Phone— 3890,  7225,  14275, 
21350,  28600. 

CW— 3705,  7105,  14060, 
21105,27105. 

Ail  ±  10  kHz. 
ENTRIES  AND  A  WARDS: 

Any  log  form  may  be  used  as 
long  as  the  QSO  time  (GMT),  ex- 
change, callsign  of  station 
worked,  and  point  value  is  given. 
Dupe  sheet  is  not  required.  A 
certif  icate  will  be  awarded  to  the 
top  3  entries.  Disqualifications 
for  claiming  a  duplicate  contact 
or  (and  I  quote  the  contest  spon* 


sorl)  'logging  on  toilet  paper." 
Logs  must  be  postmarked  with- 
in 10  days  of  the  contest  and 
sent  to:  Scott  Wills  WA4Y0F, 
340  Eagle  Creek  Drive,  Lex- 
ington KY  4060Z 

CANADA  CONTEST 
Starts:  0001  GMT  July  1 
Ends:  2359  GMT  July  t 

Sponsored  by  the  Canadian 
Amateur  Radio  Federation 
(CARF),  the  contest  is  open  to 
all  and  everybody  works  every- 
body. Use  aii  bands  from  160  to 
2  meters  on  CW  and  phone  com- 
bined. Entry  classes  include  sin- 
gte-operator,  alt  band;  single-op- 
erator, singie^band;  and  mult^ 
operator,  single-transmitter,  aii 
band.  All  contacts  with  amateur 
stations  are  valid.  Stations  may 
be  worked  twice  on  each  band, 
once  on  CW  and  onca  on  phone. 
No  crossmode  contacts,  and  no 
CW  contacts  in  the  phone  bands 
are  allowed, 

EXCHANGE: 

Signal  report  and  consecutive 
serial  number  starting  with  001, 
VE1  stations  should  also  send 
trjeir  province  (NS,  N8,  PEO- 

SCORING: 

Score  10  points  for  each  con- 
tact with  Canada,  1  point  for 

contacts  with  others.  Score  10 
points  for  each  contact  with  any 
CARF  official  news  station  us- 
ing the  suffix  TCA  or  VGA.  Muitl^ 
pliers  are  the  number  of  Cana- 
dian provinces/territories  worked 
on  each  band  and  mode  (1 2  prov- 
inces/territories X  8  bands  x  2 


modes  for  a  maximum  of  192 
possible  multipliers).  Contacts 
with  stations  outside  Canada 
count  for  points  but  not  multi* 
pliers. 

FREQUENCtES: 

Phone— 1810,  3770;  3900, 
7070,  7230.  14150.  14300,  21200, 
21400,28500,50.1.146.52. 

CW-1810,  3525,  7025, 14025, 
21025,26025.50:1.  144.1. 

Suggest  phone  on  the  even 
hours  (GMT),  CW  on  the  odd 
hours  (GMT).  Since  this  is  a 
Canadian-sponsored  contest, 
remember  to  slay  within  the 
tegal  frequencies  for  your  coun* 
tryt 

AWARDS: 

Ttie  CARF  Canada  Contest 
Trophy  will  be  awarded  to  the 
highest  score  single^operator 
entry.  Certificates  will  be  award- 
ed to  the  highest  score  in  each 
category  in  each  province/terri- 
tory. US  call  area,  DX  country, 
and  to  the  highest  score  from  a 
Canadian  non-Advanced  ama- 
teur. 
ENTRfES: 

A  valid  entry  must  contain  log 
sheets,  dupe  sheets,  and  a  sum- 
mary sheet  showing  a  chart  of 
multipliers  per  bandimode  and 
score  calculations.  Sand  entry 
with  comments  to:  Canadian 
Amateur  Radio  Federation,  203- 
1946  York  Avenue,  Vancouver, 
B.C.  V6J  1 E3,  Canada. 

Results  wilf  be  published  in 
TCA,  the  Canadian  amateur 
magazine.  Non-subscribers  may 
include  an  SASE  for  a  copy  of 
the  results. 


HAM  HELP 


I  want  to  talk  with  someone 
who  has  successfully  solved 
ignition  noise  problems  in  a 
1977  Honda  Accord  which  in- 
terfere with  2-meter  operation, 

Jim  Weitzman  K3JW 
11417  Hounds  Way 
Rockville  MO  206S2 

I  have  a  power  inverter/charg- 
er, model  #  KG-666  by  Knight 
Kit,  and  need  a  schematic  or 
owner's  manual,  I  will  pay  any 
reasonable  fee  for  a  copy.  Thanh 
you, 

Lowell  Q,  Wilson 

1104  Wentland  Drive 

Mason  Ml  48654 


I  have  a  model  210  Bearcat 
scanner  and  it  doesn't  go  tower 
than  146  MHz.  My  need  is  from 
142  MHz  up.  If  anyone  has  made 
a  modification  of  this  kind,  I 
would  appreciate  the  help. 
Thanks, 

Wm,  Green  WftGVT 

22Q5S  Cook  Lane 

Morrison  CO  S0465 

I  am  interested  in  finding 
other  hams  with  a  passion  for 
the  Middle  Ages/Society  for  Cre* 
alive  Anachronism. 

Charles  E.  Martin  AB4Y 

PC  Box  3370 

Bowling  Green  KY  42101 
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NEW  PRODUCTS 


AEA^S  PFDF  RADIO 
DIRECTION-FINDER 

AEA  has  announced  the  first 
product  in  a  new  line  of  radio 
direction-finders.  The  AEA 
Model  PFDF  is  a  highly  accurate 
ff  direction-finder  using  the  Dop- 
pler  spun  array  technique  and 
featuring  a  self-contained  and 
preprogrammed  computer. 

The  PFDF  offers  1 "  resolution 
with  a  3-digtt  LEO  display.  A  ring 
of  discrete  LED  indicators  sur- 
rounding the  3*digit  display 
gives  the  operator  instant 
course  bearing  information. 

The  PFDF  will  work  with  virtu- 
ally any  FM  raceivar  (including 
the  popular  scanners)  by  simply 
plugging  into  the  receiver  ex- 
ternal speaker  jack.  The  receiver 
audio  gain  control  is  sat  for 
proper  level  as  indicated  by  the 
PFDF  front-panel  level  indica* 
tors.  A  built-in  audio  amplifier 
and  speaker  In  the  PFDF  allow 
the  operator  to  independently 
adjust  the  monitor  level.  The 
Doppler  sample  tone  gives  the 
experienced  operator  a  good  in* 
dication  of  when  multipath  sig- 
nals are  being  received.  An 
audio  filler  is  provided  to  reduce 
the  amplitude  of  the  tone  for 
more  pleasant  monitoring. 

Antenna  positioning  is  not  an 
arduous  mechanical  task  with 
the  PFDF.  A  calibration  offset 
bearing  may  be  programmed  in- 
to the  PFDF  to  calibrate  the 
antenna  on  a  known  transmit- 
ting  source.  This   feature   is 


especially  effective  in  extending 
the  frequency  range  of  a  single 
antenna  system,  It  atso  allows 
caiibration  when  the  PFDF  is 
used  with  more  than  one  receiv- 
er, each  having  different  phase 
delays.  The  offset  information  is 
stored  with  a  separate  battery 
keep-alive  circuit  when  the  main 
power  switch  is  turned  off. 

Three  sample  modes  are  of* 
fered  by  the  PFDF.  A  slow  sam- 
ple mode  gives  an  updated  t>ear* 
ing  once  per  second.  The  fast 
sample  mode  updates  the  bear* 
ing  three  times  per  second  on  a 
continuous  basis.  The  sample 
and  hold  mode  is  activated  after 
pressing  the  function  button  so 
that  the  next  time  a  signal  is 
present  (even  for  a  fraction  of  a 
second),  the  PFDF  will  deter- 
mine the  bearing  and  display  It 
until  reset. 

The  PFDF  is  supplied  with  a 
VHF  high-band  antenna  that  will 
operate  over  a  frequency  range 
of  130  to  175  MHz,  The  antenna 
consists  of  four  dipoles  that  are 
switched  with  PIN  diodes  driven 
by  the  PFDF  computer  Other 
mating  antennas  will  be  made 
available  in  the  future  for  other 
frequency  bands. 

Power  for  the  PFDF  can  be 
derived  from  any  12  V  dc  source 
or  from  an  optional  internal  re- 
chargeable sealed  Gel  Cell  bat* 
lery  pack.  BCD  output  of  the 
three<ligit  bearing  information 
is  available  for  such  things  as 
feeding  another  computer  from 


Grove  Enterprises'  Code  Breaker  descrambler 


more  than  one  source  for  trlan- 
gulation  purposes. 

For  further  information,  con- 
tact Advanced  Electronic  Appii- 
cations,  Inc,  PO  Box 2 f 60,  Lynn- 
wood  WA  98036;  (206J-775-7373. 

CODE  BREAKER 
DESCRAMBLER 

A  product  claimed  to  be  the 
most  advanced  consumer  voice 
descrambler  ever  made  avail- 
able to  the  public  has  been  an- 
nounced by  Grove  Enterprises. 

The  Code  Breaker  contains 
an  internal  speaker  and  a  tun- 
able notch  filter.  Simply  by  plug- 
ging the  Code  Breaker  into  the 
external  speaker  jack  of  a  scan- 
net,  the  listener  can  restore  nor- 
mal speech  to  the  vast  majority 
of  scrambled  speech  encoun- 
tered by  scanner  listeners.  Tone 
masking,  frequently  used  to 
thwart  reception  by  convention- 
al competitive  descramblers,  is 
easily  eliminated  by  the  tunable 
notch  filter. 

When  conventional  communi- 
cations are  being  monitored,  the 
Code  Breaker  filter  circuit  may 
be  used  to  reject  interference 


from  the  squeals,  whines,  and  ir* 

ritating  sounds  which  common- 
ly plague  the  busy  communica- 
tions spectrum.  The  Code 
Breaker  is  optimized  for  voice 
frequencies,  improving  intelligi- 
bility when  used  with  existing 
receivers. 

For  further  information,  con- 
tact Grove  Enterprises,  Dept  K, 
Bra s^ town  NC  28902;  f800h43& 
8155. 

CONDUCTIVE  WRfST 

STRAP  PROTECTS 
DEVICES  AND  USERS 

A  neWp  conductive  wrist  strap 
that  features  an  integral  resistor 
to  safely  ensure  constant 
grounding  in  static  sensitive 
areas  has  been  introduced  by 
Charleswater  Products,  inc.  The 
CP401R  conductive  wrist  strap 
features  a  Vmegohm  fixed  re- 
sistor for  optimum  static  dissi* 
pation  and  user  safety.  Comfort- 
able and  lightweight,  it  attaches 
with  a  Valero®  fastener  and 
uses  a  swivel  snap  to  conve- 
niently disconnect  from  the 
ground  cord. 

Provided  with  a  battery  clip 
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ABA'S  PFDF  radio  direction-finder^ 


Charleswater  Products*  CP401R  conductive  wrist  strap. 
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Nordai  Efectronics'  prectsioft  packages. 


MFJ's  Poiice/Fire  Explorer. 


for  easy  grounding.  The  CP401 R 
has  a  polyester  band  and  en  In^ 
aulated  copper  wire  cord  The 
resistor  is  located  close  to  the 
band  for  safety  and  the  strap 
comes  in  4'  and  6'  lengths. 

For  furlhef  information,  con- 
tact Charteswater  Products, 
Inc.,  87  CrBBent  Hoad,  Needham 
MA  02194;  (617H49-181h 
Reader  Service  number  482. 

PRECISION  ALUMIKUM 
ELECTRONIC  PACKAGES 

Nordal  Electronics  has  intro- 
duced a  new  line  of  precision 
aluminum  boxes  for  electronic 
packaging  which  can  be  made 
In  any  size  with  no  tooling  or 
setup  charges.  The  boxes  and 
removable  covers  are  made  of 
.032  aluminum  and  can  be  used 
to  package  rf  circuits,  amplifi- 
ers, filters,  oscillators,  magnet- 
ics, and  other  electronic  clr- 
cutts.  They  can  be  used  alone  or 
mounted  on  a  PC  board  to  pro- 
vide a  shielded  package  with  a 
removable  cover.  Special  pack- 
ages can  l>e  made  with  holes  for 
connectors,  feedthroughs,  stand- 
offs, or  mounting  bracelets. 

For  further  information,  con- 


tact  Nordaf  Efectronfcs  Com- 
pany, 9995  Monroe  Dr.  ^205,  PO 
Box  20775,  Dallas  TK  75220: 
i214)-350-$5i5.  Reader  Service 
number  487: 

MFJ'S  NEW 
POLICE/FIRE  EXPLORER 

The  MFJ  Police/Fire  Explorer, 
Model  MFJ-311,  will  convert  any 
two*meter  synthesized  or  vfo  rig 
to  cover  the  VHF  high-band 
police  and  fire  frequencies.  If 
your  rig  covers  144-148  f^Hz, 
just  insert  the  MFJ'311  In  line 
with  the  antenna,  connect 
power,  turn  on  the  converter, 
and  you  are  ready  to  receive 
154-156  MHz.  If  your  rig  covers  a 
larger  or  smaller  section  of  the 
band,  then  with  the  MFJ-311  you 
can  receive  a  correspondingly 
larger  or  smaller  section  of  the 
VHF  police  and  fire  band.  The 
frequencies  between  154  and 
158  MHz  contain  nearly  ail  FCC- 
allocated  VHF  high'band  police 
and  fire  activity* 

You  have  direct  frequency 
readout  from  your  rig.  If  your  rig 
indicates  that  you  are  receiving 
145.55  MHz,  just  turn  the  con- 


verter on  and  you  are  receiving 
155.55  MHz. 

A  push-button  switch  turns 
the  MFJ^31l  on  and  off,  In  the 
off  position,  the  converter  is  by- 
passed and  you  are  ready  to 
transmit  (very  low  insertion  sv/r). 
If  you  forget  and  transmit  with 
the  converter  on,  it  won't  burn 
out  (up  to  25  Watts). 

The  new  Police/Fire  Explorer 
is  small  {only  3"  x  4"  x  1")and 
has  a  mobile  mounting  bracket 
for  installation  in  yoiir  car.  It  ts 
black  and  eggshell  white  and 
operates  on  9^16  V  dc. 

For  further  Information,  con- 
tact MFJ  Enterprises,  tnc^,  PO 
Box  494,  Mississippi  State  MS 
39762;  (800)-647'ia00.  Reader 
Service  number  433. 

CURTIS  0O44M  ADDS 
SPEEDMETER  OUTPUT 

An  interesting  enhancement 
of  the  popular  8044  CMOS  l<eyer 
has  been  introduced  by  Curtis 
Electro  Devices.  Catted  the 
8044M,  this  new  integrated  cir- 
cuit adds  an  output  designed  to 


drfve  an  analog  meter  for  speed 
indication.  Speed  indication 
from  6  wpm  to  as  high  as  1(X1 
wpm  can  be  accomplished  by 
simply  adding  two  capacitors,  a 
resistor,  and  a  100-uA  meter. 
The  meter  indication  can  be  cali- 
brated to  be  well  within  a  5% 
tolerance.  The  reading  Is  stable, 
even  at  the  lowest  speeds. 

The  addition  of  two  extra  pins 
at  the  end  of  the  package  allows 
a  pirvfor-pin  fit  with  the  stan- 
dard 8044.  One  of  the  pins  is 
used  for  a  timing  capacitor  and 
the  other  drives  the  meter  direct- 
ly.  This  allows  retrofitting  in 
many  existing  keyers  with  rela- 
tive ease. 

For  further  information,  con- 
tact Curtis  Etectro  Devices,  tnc, 
Box  4090,  Mountain  View  CA 
94040;  <415}  494  7223.  Reader 
Service  number  481. 

10  FOR  VOfCE 

COMMUNICATIONS 

INTRODUCED  BY  MOTOROLA 

Motorola  now  offers  an  FM  if 
circuil  with  exceptionally  high 


Motorola's  M03359  voice  commumaations  IC. 


Curtis  Electro  Devices'  8Q44M  speedmeter  chip. 
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gain  and  flow  power  consump* 
t^on  for  narrowband  FM  recetv^ 
ers  and  transceivers  found  in 
voice-communications  and  en* 
ergy-management  systems.  It  is 
designated  the  MC3359,  and  in* 
eludes  oscillator,  mixer,  limiting 
amplifier^  afc.  quadrature  detec- 
tor, st^uelch  scan  control,  and 
op-amp  (active  filter)  circuits. 

The  MC3359  provides  a  recov- 
ered audio  output  voltage  (typi- 
cal) of  700  mV.  Current  drain  re- 
mains low— at  3.0  mA  (typical) 
from  a  6-0-V  power  supply — and 
the  sensitivity  is  2.0  uV  (typical* 
ly)  for  -3.0*d8  input  Mmiting. 

In  actual  operation^  the  mixer- 
osciflator  combination  converts 
the  input  frequency  down  to  455 
kHz,  where,  after  external  band^ 
pass  ceramic  filtering,  most  of 
the  amplification  is  done.  The 
audio  is  recovered  using  a  con* 
ventional  quadrature  FM  detec- 
tor. Ttie  absence  of  an  input  sig- 
nal fs  indrcated  by  the  presence 
of  noise  above  the  desired  audio 
frequencies.  This  "noise  band" 
Is  monttored  by  an  active  filter 
and  a  detector  A  SQuelch*trig» 
ger  circuit  indicates  the  pres- 
ence of  noise  (or  a  tonej  by  an 
output  which  can  be  used  to 
control  scanning.  At  the  same 
time,  an  Internal  switch  is  oper- 
ated, which  can  be  used  to  mute 
the  audio. 

Use  of  the  M 03369  allows  the 
etimination  of  many  discrete 
components  which  would  nor* 
mally  be  employed  in  a  similar 
voice  communications  or  ener- 
gy-management system  and  re- 
sults in  a  considerable  cost  sav- 
ings. 

For  further  information,  con- 
tact Motofoia  Semiconductor 
Products,  inc.,  PO  Box  20912, 
Pnoenix  AZ  B5036.  Reader  Ser- 
vice number  488. 


SWJTCHCRAFT  PUBLISHES 
NEW  CONNECTOR  CATALOG 

Switchcraft,  Inc.,  has  pub- 
lished a  new  36*page  catalog  on 
audio  and  general-purpose  con- 
nectors and  ac  receptacles.  The 
catalog  (No.  C502f)  includes 
product  descriptions,  fuH  engi- 
neering specifications^  detailed 
drawings,  and  mating  charts 
showing  connecting  compatibil* 
ity  with  similar  products. 

The  catalog  includes  such 
Switchcraft  products  as  Tini 
'*Q*G*'  miniature  connectors 
and  accessories;  "CHS"  audio 
connectors  (including  a  variety 
of  panel  and  wall*piate  recep- 
tacles, adapters,  inserts  and  ac- 
cessories); "Slim-Line"  audio 
connectors  and  accessories; 
various  other  microphone  con- 
nectors, OB  connectors,  and 
phone  plugs  and  jacks:  and  ac 
receptacles  for  electrical/elec- 
tronic applications. 

For  further  information,  con- 
tact Switchcrafi,  Inc.,  55^  N. 
Eiston  Ave.,  Chicago  IL  $0630. 
Reader  Service  number  486. 

FOUR-CHANNEL 
REMOTE  CONTROL  SYSTEM 

Advanced  Analog  Systems, 
Inc..  has  announced  a  four- 
channel  remote  control  system 
Kit  with  radio  frequency  carrier. 
It  is  capable  of  two  channels  of 
analog  and  two  channels  of  digi- 
tal  control  through  the  use  of  a 
pulse  code  modulation  tech- 
nique. The  transmitter  modu- 
lates the  rf  carrier  with  a  unique 
series  of  pulses  and  the  receiver 
decodes  the  pulses  and  gener- 
ates appropriate  analog  and  dig- 
ital signals  for  the  devices  being 
controlled. 

The  analog  information  is  rep- 


resented by  pulses  of  varying 
duration,  while  digital  informa^ 
tion  is  encoded  and  decoded  by 
means  of  a  pulse-counting  tech- 
nique. The  pulse-counting  tech- 
nique was  chosen  to  avoid  the 
costly  timing  circuitry  required 
al  both  the  transmitter  and  re- 
caiver  with  other  digital  encod- 
ing schemes,  The  digital  com- 
mands are  Implemented  via 
open/short  connections  (SPST 
switches,  relays,  etc.)>  The  ana- 
log Information  is  encoded  by 
varying  a  control  potentiometer. 

The  rf  carrier  is  modulated  to 
produce  a  pulse  train  which  con- 
sists of  one  long  pulse  (for  syn- 
chronization) followed  by  sever- 
al shorter  pulses.  The  first  two 
shorter  pulses  are  pulsewidth 
modulated  and  contain  the  ana- 
log information  for  channels  1 
and  2.  Following  the  two  analog* 
encoded  (PWM)  pulses,  there 
will  be  either  1,  2,  3,  or  4  short 
pulses  representing  the  4  possi- 
ble combinations  of  the  two  dig- 
ital inputs  (2  SPST  switches, 
open  or  closed}. 

A  unique  feature  of  the  trans- 
mitter is  a  regulator  which  keeps 
the  radiated  output  power  con- 
stant even  under  varying  supply 
voltages.  This  Is  very  desirable 
In  battery-powered  remote  con- 
trol applications.  Maximum  out- 
put power  is  achieved  when  the 
transmitter  is  operated  from  a 
9-V  battery.  The  rf  output  is 
down  only  about  1  dB  when  the 
supply  voltage  drops  as  low  as  5 
V.  Typical  sideband  amplitudes 
10  kHz  from  the  center  frequen- 
cy are  50  dB  down,  allowing 
close  physical  prOKimity  on 
closely-spaced  channels. 

The  receiver  provides  latched 
outputs  for  the  digital  Informa- 
tion, Two   bidirectional   servo 


amplifiers  with  internal  pulse- 
width  detection  completely 
decode  the  two  analog  chan- 
nels.  The  servo  amp's  output  is 
capable  of  bidirectional  opera- 
tion yet  still  requires  only  a 
single  supply.  Each  servo  ampli- 
fier output  is  capable  of  a 
40OmA  load.  The  dead  band  of 
each  servo  amp  can  be  modified 
independently  by  changing  one 
capacitor  on  the  receiver  card. 

Amplitude  modulation  of  the 
pulse^modulated  waveform  of 
up  to  60%  results  in  continued 
error-free  transmission  and  de- 
coding of  the  signal.  The  AM  re- 
jection provides  a  high  degree  of 
protection  from  interfering  sig- 
nal sources.  This  feature  is  ex- 
tremely important  for  operation 
in  industrial  environments. 
Typical  operating  "radio  range" 
is  150  to  200  feet.  The  digital  out- 
puts of  the  receiver  card  are  cap- 
able of  sinking  100  mA— suffi- 
cient for  driving  small  lamps, 
buzzers,  relays,  etc. 

Typical  applications  include 
remote  switching,  data  recovery 
systems,  medical  data  monitor* 
ing,  toys  and  games,  alarm  sys- 
tems, remote  temperature  sens- 
ing, carrier  current  systems, 
remote  peripheral  monitoring, 
environmental  controls,  remote 
motor  control,  communications 
systems,  etc.  The  kit  includes  a 
transmitter  and  a  receiver  PC 
board  and  all  components  nee- 
essary  to  develop  a  complete 
4-channel  remote  control  sys- 
tem (antenna  and  battery  clips 
are  not  included). 

For  further  information,  con- 
tact Advanced  Anaiog  Systems, 
inc.t  790  Lucerne  Dr.,  Sunnyvate 
CA  94086;  (40a)-730^97d6. 
Reader  Service  number  484. 


KAHANER  REPORT 


Larry  Kahaner  WB2NEL 
PO  Box  39  J 03 
Washington  DC  20016 

POWER  PLAYS, 
PLOYS,  AND  PARLEYS 

By  the  time  you  read  this,  the 
whole  thing  might  be  resolved. 
The  FCC  would  have  consoli- 
dated Its  officer  and  moved  into 
new  surroundings.  Although 
they  wanted  to  move  just  across 


the  Potomac  to  Rosslyn  VA  and 

the  idea  seemed  like  a  shoe-In.  it 
ran  into  a  little  trouble. 

You  may  have  heard  or  read 
about  the  Rosslyn  Incident,  how 
the  FCC  decided  at  the  last 
minute  to  reconsider  the  move. 
This  was  all  true.  But  here's  the 
story  your  newspaper  didn't  tell 
you. 

It  all  started  last  year  when 
the  FCC  decided  it  needed  more 


office  space.  Believe  me — tt 
does.  Not  only  that,  but  it's  scat- 
tered over  five  buildings  in 
downtown  Washington  DC, 
making  communications  be- 
tween some  bureaus  difficult. 

So  the  Commission  did  what 
it's  supposed  to  do.  It  ask^  the 
General  Services  Administra- 
tion for  help  in  finding  new  digs. 
That's  the  GSA's  job,  procuring 
everything  from  paper  clips  to 
real  estate. 

But  the  GSA,  according  to 
FCC  officials,  wasn't  respon* 
sive.  It  dragged  its  red<tap6d 
feet  and  kepr  the  situation  in 
abeyance.  Why?  Who  knows. 
Maybe  lust  bureaucracy.  In  any 


event,  the  FCC  got  angry,  enlist- 
ed some  friends  in  high  places, 
and  got  a  rider  attached  to  an 
llth-hour  Congressional  appro- 
priation bill  that  gave  the  FCC 
special  dispensation  to  find  its 
own  property  with i  n  two  m  I  les  of 
the  District,  sign  the  lease,  and 
move  in. 

Now  the  FCC  doesn't  know 
much  about  finding  property,  so 
they  did  what  they  thought  was 
right.  They  used  contacts, 
friends  of  contacts,  uncles  of 
friends  of  contacts.  They  used 
consultants,  $&60-a-day  consui* 
tants,  and  they  used  newspaper 
ads,  They  received  about  ten  of- 
fers, narrowed  it  down  to  two 
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choices,  and  ftnally  decided 
upon  a  beautiful  piece  of  land 
known  as  Rossfyn  Towers.  It's  a 
t>6dutlful  ptace,  great  view  of  the 
District,  and  besides,  most  of 
the  commissioners  live  In 
Virginia. 

So,  when  it  came  time  to  sign 
the  iease,  they  were  ready, 
Howevef,  a  new  administration 
took  controi  and  some  con- 
gressmen took  a  dim  view  of  the 
way  the  FCC  cut  the  deal. 

For  one  thing,  they  believed 
the  FCC's  actions  might  set  a 
bad  precedent.  After  all,  you 
can't  have  an  agency  getting 
things  done  quickly  and  effl- 
cientty— albeit  a  little  unor- 
thodox and  perhaps  straddling 
the  ethical  fence  just  a  tad.  Also, 
the  new  representatives  didn't 
get  a  piece  of  the  action  and 
neither  did  their  friends. 

The  Subcommittee  on  Build- 
ings and  Grounds  held  a  hearing 
on  the  move  to  Rosslyn,  Repre- 
senting the  FCC  were  Acting 
Chairman  Lee,  Commissioners 
Jones  and  Washburn,  staff,  and 
their  lawyer. 

Lee  did  most  of  the  talking, 
reiated  his  tale  of  woe,  and  told 
subcommittee  members  that 
the  FCC  planned  to  vote  on  the 
move  the  next  day  and  he  would 
recommend  to  his  fellow  com- 
missioners that  they  OK  the 
lease.  Subcommittee  members 
didnl  like  that  at  ait  and  asked 
Lee  to  hold  off  (or  a  white  untii 
further  studies  could  be  under- 
taken. 

Lee  said  the  Commission  was 
tired  of  waiting  and  would  go 
ahead  with  the  move.  Subcom* 
mittee  members  didn't  take  to 
that  either,  and  Representative 
Solomon  (R-NY)  asked,  ^'Even  If 
we  brought  iegal  actions  to  stop 
the  move?" 

Lee  said  he  would  stick  to  his 
guns. 

Solomon  didn't  like  that  even 
more  and  said:  "If  you  meet 
tomorrow  and  sign  that  lease  a 
few  days  iater,  I  guarantee  that 
tegal  actions  will  be  taken/' 

Lee  said  he  would  still  do  it. 

Then  Solomon,  his  face  a  little 
red,  said:  *This  is  a  threatened 
injunction!" 

And  Lee,  swaltowing  Just  a  bit 
harder,  said  he  would  still 
recommend  to  his  coileaQues 
that  they  sign  the  lease  and 
move  in. 

You  can't  just  say  that  to  a 
congressman  and  get  away  with 
it  These  guys  have  egos,  you 
know. 


So,  the  subcommittee  chair- 
man, Representative  Fary  (D-IL), 
listening  coolly,  put  on  his  best 
tough  high-school  principal  face 
and  said  he  wanted  toseea/nhe 
commissioners  at  a  special 
meeting  of  the  subcommittee 
tomorrow  at  9:30  sharp.  But  Lee 
said  that  the  FCC's  meeting  was 
at  that  time,  and  Fary  said:  "OK, 
after  the  meeting;  2:30." 

And  the  gavel  hit  the  wood. 
Hard, 

Never  before  has  a  congres- 
sional subcommittee  threat- 
ened a  governmental  agency 
with  an  injunction.  I^obody  even 
knows  if  they  can.  But  it  really 
didn*t  matter  because  the  next 
day  the  FCC,  in  closed  session, 
voted  3-2  not  to  sign  any  leases 
until  the  new  chairman,  Mark 
Fowler,  takes  office.  Incidental- 
ly, Commissioners  Lee  and 
Jones  voted  against  the  mea^ 
sure.  And  the  special  subcom- 
mittee meeting  In  which  the 
other  commissioners  were  sup- 
posed  to  attend  was  canceled. 

And  that,  ladies  and  gentle- 
men, is  how  things  are  done  at 
the  Center  of  the  Empire. 

SOME  MORE  FRIENDS 
IN  HIGH  PLACES 

The  Capitol  Hill  Amateur 
Radio  Society,  which  not  only 
has  friends  in  high  places  but 
has  memtiers  In  high  places, 
petitioned  the  FCC  to  repeal  re* 
cent  ruies  that  disallow  new 
club  licenses. 

Sitting  at  the  March  19  Com- 
mission  meeting,  you  hardly 
noticed  the  commissioners  say 
^'dismissed."  They  said  it  so  fast 
you  barely  heard  it.  You  could, 
however,  hear  them  say:  "Next 
on  the  agenda." 

BILLS,  BILLS,  MORE  BtLLS 

Every  year,  hundreds  of  bills 
are  Introduced  in  Congress  and 
most  of  them  never  make  it  out 
of  committee.  You  usually  get  a 
newsletter  from  your  represen- 
tattve  saying  that  he  submitted 
this  bill  and  that,  and  "Hey,  it's 
not  my  fault  if  they  didn't  go 
along  with  my  proposal  to  cut 
taxes  50%." 

Such  might  be  the  case  with 
H.R.  2203.  It's  not  a  new  idea.  It 
was  submitted  last  session  as 
H,B,  8445, 

The  new  bill  amends  the  Com- 
munications Act  of  1934.  permit* 
ting  the  FCC  to  use  volunteers- 
hams  and  CBers— for  purposes 
of  monitoring  violations  of  the 
Act  by  hams  and  CBers.  It  also 
would  permit  hams  to  adminis- 


ter license  tests  to  the  'least 
privileged  class  of  amateur  sta* 
tions  operator  license."  If  I'm 
not  mistaken,  don't  we  already 
do  the  testing  portion? 

The  bill  got  a  positive  re- 
sponse from  Gerald  Reese,  ex- 
ecutive director  of  REACT, 
whose  fetter  of  praise  for  the  bill 
was  written  into  the  Federaf 
Register  but  not  orated  on  the 
House  fioor. 

The  ARRL  also  had  its  re- 
sponse  to  H.R.  2203  read  into 
the  Federat  Register  The  group 
supports  the  bill. 

QOOD  NEWS 
FOR  BAD  GUYS 

HFers  take  note:  At  last  word, 
the  FCC  was  running  fast,  trying 
to  escape  Reagan's  budget  ax. 
The  dust  hasn't  cleared,  but  Act- 
ing Chairman  Lee  said  that  the 
FY  '81  budget  included  a  pro- 
gram to  phase  out  five  special 
enforcement  teams  and  reallo- 
cate their  resources  to  establish 
ten  smaller  offices.  Two  were 
lust  opened— Little  Rock  and  St. 
Louis— and  they  must  be  closed 
due  to  lack  of  funds.  The  follow- 
ing, that  were  to  bB  opened, 
won't  be:  Phoenix,  Des  Moines, 
Salt  Lake  City,  Tuisa,  Nashville, 
Greensboro,  Spokane,  and  Albu- 
querque. 

In  addition,  two  heavies,  spe- 
clal  enforcement  teams  in 
Detroit  Mi  and  Powder  Springs 
GA  aret>eing  closed. 

Lee  also  said  that  the  current 
program  of  traveling  to  about  77 
cities  on  a  monthly,  quarterly,  or 
annual  basis  to  give  ham  and 
commercial  license  tests  would 
be  cut  to  an  annual  basis  only. 

How  much  of  this  will  really 
happen  is  anyone*s  guess.  All 
agencies  plead  "worst  case" 
when  their  budgets  are  about  to 
be  reduced.  However,  it's  fairly 
certain  that  proposed  cuts  will 
curtail  FCC  services,  especially 
In  Private  Radio  which  takes  a 
back  seat  to  other  bureaus  like 
Broadcast  or  Common  Carrier. 
If  ft  means  the  FCC  will  leave  us 
alone  more,  perhaps  we  should 
be  thankful. 

SOME  INTERESTING  THINGS 

—The  FCC  is  receiving  com- 
plaints from  hams  that  bootleg- 
gers are  riding  the  high  seas.  It 
seems  that  amateur  radio  is  so 
efficient  for  long-haul  marine 
traffic  that  some  private  mari- 
ners toss  out  the  HF  marine 
band  and  check  into  maritime 
mobile  nets  for  phone  patches 
sans  ham  licenses. 


—A  firm  In  Vienna  VA  is 
bouncing  signals  off  meteor 
trails,  using  them  as  refiectors. 
Unks  are  available  24  hours  a 
day  even  though  bursts  are  ran- 
dom. The  key  is  the  number  of 
burst— billions  every  day!  Oper- 
ating under  an  FCC  test  license 
in  the  30-50-MHz  range,  Tetcom, 
Inc.  is  sending  data  on  a  regular 
basis  between  its  Virginia  head* 
quarters  and  the  Watts  Bar  TN 
office,  about  700  km  away. 

The  company  uses  a  comput- 
er-controlled  uplink  to  auto- 
matically scan  the  sky  for  a  us- 
able meteor  trail.  When  it's 
found,  the  company  "illumi- 
nates" the  trail  with  rf.  Then 
data  transmission  t>egins. 

Trails  hover  around  90  to  110 
km  above  the  Earth,  each  with  a 
useful  life  of  about  0.2  seconds. 
Data  is  sent  at  4,800  bits  per  sec* 
ond.  The  system  can't  be  used 
for  voice  but  is  full  duplex. 

Experiments  show  best 
results  at  1  kW  with  a  ^^lement 
yagi.  The  system  is  cheap  and 
easy  to  use,  the  company  says. 
One  kink  is  that  sometimes  you 
have  to  wait  several  minutes  for 
a  usable  trail.  Telcom  says  the 
system  Is  no  longer  in  the  pro- 
totype phase  and  is  all  set  for 
commercial  application* 

^In  the  first  legal  decision 
that  long*tenn  microwave  ex- 
posure can  cause  death,  NY 
State  Workers'  Compensation 
Board  has  awarded  a  $30,000 
settlement  to  the  widow  of  a  Bell 
Telephone  supervisor.  Samuel 
Yannon  of  Staten  Island  died  as 
a  result  of  working  near  micro- 
wave towers  atop  the  Empire 
State  Building  for  eight  years. 

He  left  work  in  1970  and  filed 
a  workers'  compensation  claim 
In  1971  saying  that  exposure  led 
to  his  illness  and  inability  to 
hold  his|ob.  Hedied  in  1974,  and 
his  widow  filed  for  death 
benefits.  Bell  will  appeal  the 
decision. 

—In  case  you  think  teletext, 
the  system  in  which  words  and 
graphics  appear  on  your  TV 
screen  after  you  push  the 
decoder  box  buttons,  Is  still  in 
the  Buck  Rogers  mode,  you're 
wrong.  More  than  25  different 
tests  worldwide  are  in  the 
works,  but  those  tests  will 
t>ecome  part  of  everyday  life 
very  soon.  Everyone's  got  a  dif- 
ferent name  for  it:  Viewtron, 
Viewdata,  Telidon^  Antiope, 
Data  Vision.  Bildschmirtext, 

Continued  on  page  1 15 
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Multi  mod# 

Op#fQtlOfl 

includes  CW/AM/ 
SSO/RITY  — 
NoiTnolly  used  side 
bond  seleaed 

outomoticQlly* 


Contimiously  vofkible  pow#f  from 

10W  to  fufi  power  —  speedi  pfo- 
cessof  —  LDA  dKinnellng  module  in- 
duded  provides  outo  band  dxinging 
CQpabiiity  when  increasing  your 
power  using  the  IG2KL  broad 
banded  solid  state  lineor. 

<3»n«rQl  cov^foge  receivvf  from  a 
0.1  KHz  to  29.999.9MHz  —  Split  WO 

operation  —  Frequericy  memorized 
in  standby  WO. 


Simple  to  use  Dual  YFCt  itandord 

DotQ  transfer  button  for  marking  a  fre- 
quency of  interest  and  storing  it  in  un- 
used WO. 


DroQcbonded  soKd  state  transceiver  operotion  on  the  9 
amoteur  HF  bonds  —  Reodout  of  mode  in  use  and  WO 
—  Status  LEDs  for  push  button  funaions- 


Ifee  of  RF/jy.C  switch  in  conjunction 
with  the  intemol  top  hatch  cover 
swjtdies  oltows  monitoring  relative  RF 
Out.  SWR,  colleaor  current  ond  ALC 
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The  icon  HF  System.  We  Have  You  Covered. 
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ICOM 


ICOM  AMERICA,  INCORPORATED 

SdKs  ScDrtce  Centers  tocaceo  tf 
sua  lte«*t>M*enu*N£  333iTowefwoodDr,Surtc307 

Be  ite*Aie,  Wa  93004  Dofias,  Vi  7  5S34 

Phone  {^06}  454-81 55  Phone {2141  <*t0-578a 


All  sioted  spedftcotlom  Qpe  oppcwimote  end  >ubjpo  to  dunge  without  mike-  ot  obVgodon,  AH  SCC*M  radios  ^^njA^ndy  eii£S66  FCC  legubtiom  llmJiIng  »fxjfk>u^  ^mis^iorts, 


Selling  Ti  Magazine,  the  ham  radio  magazine 
tliat  offers  quality  and  quantitVr  brings  the 
ham  Into  your  store.  Once  through  the  door 
you  can  sell  him  anything. 

Our  dealers  are  telling  us  that  'IT  outsells 
them  all. .  .so  call  today  and  join  the  dealers 
who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine 
call  603-9247296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 


to  her  at: 


NEW   from 


THE 

NEW 

WEATHER 

SATELLITE 

HANDBOOK 


BY  DR.  RALPH  E.  TAGGART 


Here  is  thecompletely  updated  and  revrsed  edition  of  the  best- 
seJUng  Weather  SatelNte  Handbook— containing  ail  the  Infor- 
mation  on  the  most  sophisticated  and  effective  spacecraft 
now  in  orbit.  Dr.  Taggart  has  written  this  book  to  serve  both  the 
experienced  amateur  satellite  enthusiast  and  the  newcomer 
The  book  is  an  introduction  to  satetlite  watching,  providing  all 
the  mfof  mation  required  to  construct  a  complete  and  highly  ef- 
fective ground  station.  Not  just  ideas,  but  soUd  hardware  de- 
signs and  all  the  instructions  necessary  to  operate  the  equip- 
ment are  included.  For  the  ihousands  of  es<perimenters  who 
are  operating  stations,  the  book  details  all  procedures  neces* 
sary  to  modify  their  equipment  for  the  new  series  of  space- 
craft. Amateur  weather  satellite  activity  represents  a  unique 
blend  of  interests  encompassing  electronics,  meteorology 
and  astronautics.  Join  the  privileged  few  in  watching  thespec^ 
tacle  of  earth  as  seen  from  space  on  your  own  monitoring 
equipment.  Order  BK73d3  $a.95 

^SAVE  $2.95 


WEATHER  SATELLITE 
HANDBOOK  (first  edition) 

By  Dr.  Ralph  E,  Taggart  WB8DQT.  Valuable  Information  In  this 
first  edition  is  not  inctudBd  in  Dr.  Tagg art's  just  published 
book,  The  New  Weather  Satellite  Handbook  (see  above). 
Chapters  such  as  ''How  to  Build  an  Electric  Timer  for  Satellite 
Tracking"  and  "Buildirrg  an  Automatic  Control  for  the  Satellite 
Receiving  Station''  will  no  longer  be  available  when  this  edi- 
tioff  is  out  of  print.  This  is  a  good  entry  level  text  for  those 
discovering  the  exciting  new  use  of  weather  satellites.  Regular 
price:  S4.95.  SPECIAL  PACKAGE  PRICE-BOTH  BOOKS  FOR 
ONLY  %\QM,  SAVE  S2.95!  (This  offer  available  only  whiie  sup- 
plies last.}  Order  WS7300  and  receive  both  editions  of  the 
Weather  Satellite  Handbook  lor  only  S10.95  (plus  $1.00  shipp- 
ing and  handling  charge). 


•Use  the  ordef  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  ol 
papef  and  mail  to:  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  lo  inclyde 
check  or  detailed  credit  card  tnrormation  Add  $1.00  handtmg  crvarge  Note;  PHces 
subiect  to  change  on  books  nor  pubhsh&d  by  73  Magazir^e.  Oueations  regarding  ^our 
order?  Pi^as€  write  to  Customef  Ser^rca  at  the  above  add^e^s.  Ptease  alio*  4-6 
i^eefcs  for  delivery  Mo  COD.  orders  accepted.  For  Toll  Free  orderina  call 
1'aD0-25S'5473 
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FOR  THE  NOVICE 


NEW,  UPDATED 
EDITIONS  OF  OUR 

FAMOUS  NOVICE  CLASS 

STUDY  GUIDE  AND 

NOVICE  THEORY  TAPES 


•  NOVICE  STUDY  OUtDE— SO 7357— Hare  is  a  compl«rety  n^w  study  gufde  and nlMinoe  txxik  for 
the  potsnnal  ham.  This  is  not  a  question/answer  memofization  courisc.  Electronic  and  radTo  funda- 
mentals are  presented  and  e)^p!ained  In  an  easyto^undefstand  fashion,  preparing  the  beginner  for 
th9  NoviC:^  ^Kam.  Includes  the  latest  FCG  amateur  r^Qulatkona^  as  well  as  application  forrris.  Easily 
the  best  path  Into  the  exciting  world  of  ham  radio!  $4.95,* 

*  NOVICE  THEORY  TAPES— CT7300— Stan  I  rng  Learning  BfSllctfiroufiti.  You'll  be  astoynded  at 
how  ritaiiy  a«mpJe  true  ineofy  tsiMtien  you  h«ar  ■!  explained  oa  ttiMe  tapes  Three  tapes  of  theory  and 
orm  of  qyeeilofis  and  answer^  from  the  latest  Novice  exznm  f^ve  yt>u  the  edge  yo^  neeti  to  tKeezs 
through  your  exam,  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  Xhe  complete 
set  of  our  tape3  for  the  Incredibly  low  price  of  ONLY  115.9$/ 

Scientists  have  proven  that  you  leam  faster  by  listening  than  by  reading  because  you  can  play  a  cas- 
sette tape  over  and  over  in  your  spare  time — ewen  while  you're  driving!  You  get  mere  and  more  Info 
e«oh  time  vou  hear  It,  You  can't  progress  without  solid  fundamentals.  These  four  hour4ong  tapes 
give  you  ail  the  basics  you'll  need  to  pass  the  Novice  eiam  easily.  You'll  have  an  understanding  of 
the  t»5«^  wtijch  will  be  invaliiable  to  you  for  the  re^t  of  your  life!  Car^  you  afford  to  take  your  Novice 
mmm  wrtttiout  first  llsiening  to  th«^  tapes?  Set  o1  4— ST5.95.' 

SPECIAL  OFFER!  Both  Novice  CI&ab  Studf  Guide  and  Novice  Ttieory  Tapet 
$20.00  Order  NP7300* 


OTHER  STUDY  GUIDES 


•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SGlOdO— 
Before  going  for  your  1  x  2  call,  It  pays  to  be  s,  master  of 
the  Extra  ctass  electronics  theory.  This  study  guide  Is 
the  logical  extension  of  the  73  theory  course.  All  the 
theory  necessary  to  pass  the  exam  is  presented.  Anten- 
nas, Manumission  lines,  swr  a/e  discusMdL  ^  well  a^ 
jioise.  propagation,  end  specialized  oomuiunication 
Techniques  fnts  boo4(  ts  not  a  classroom  lecture  or 
memofjzation  guk)e,  but  rather  a  logical  pfesentatlon  of 
the  material  that  must  be  understood  before  attempting 
the  Extra  exann.  Save  yourself  a  return  I  rip  to  the  FCC 
and  try  the  73  method  first!  S5.95/ 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE  — 
SGI 081  — Ready  to  upgrade  your  license?  To  prever^t 
retaking  I  he  FCC  theory  e)cam,  you  need  the  73  Advanc- 
ed theory  guide.  SSB,  antenna  theory,  transmit  tars,  and 
electronfcs  measuring  techniques  ^re  coverec^t  in  detail 
in  this  easy-to-fdJow  study  guide,  SpedaJ  modes  arid 
tecfiniques.  such  as  RTTY,  are  also  treated.  An  engir^er- 
ing  degree  i^  not  ntece^ary  to  master  ihe  Advan^xl 
theory— try  this  book  before  visiting  the  examiner's  of- 
fice E  S6.96.'_fPubllshed  by  TAB  Boohs  previous  to  recent 
changes  in  FCC  exam  materia ij 


IS 


CODE  TAPES 

ANY  FOUR  TAPES 
FOR  $15.95! 
$  4.95  EACH 


"GENESIS" 

5  WPM  —  CT73Q6— This  is  the  beginning  tape  for  people 
wtio  d^  not  know  the  oode  at  all.  it  takes  ttiem  throi^gh 
ttie  20  letters.  10  numbers  and  necesaary  punctuaiion. 
complete  wFth  piaclioe  everf  step  of  the  way  using  the 
newest  huiz  teaching  techniques.  It  Is  almost  mtrac^ 
ulcus E  in  onefiour  many  people^-incluOing  hidsot  len — 
are  able  to  master  the  code.  The  ease  of  Fearning  givss 
confidence  to  beginners  who  might  otherwise  drop  out. 


-THEsncfosr 

44-  WPM— CT7306— This  i%  the  mctii^e  tape  for  ttie 
Novice  and  Technician  lioen9€9r  ft  Is  made  yp  of  one 
solid  hour  ol  code,  aeni  at  the  official  FCC  standard  (no 
other  tape  iMiT^e  tiavd  ines  ttwse  standards,  so  many 
people  fiunh  the  code  when  they  are  suddenly— under 
pressure— faced  with  characters  sent  at  ^3  wpm  and 
spaced  for  5  wpm}.  This  tape  (9  not  memorlzable,  unlike 
the  zany  5  wpm  tape,  since  the  code  q roups  are  entirely 
random  characters  sent  in  groups  of  live. 

"BACit  BftCAKEFT 

13+  WPM— CT7313— Code  groups  again,  at  a  brisk  13 
per  so  you  will  t>e  at  ease  when  yoii  sit  down  In  ffont  of 
the  steely-eyed  governmani  inspector  and  he  starts 
sending  you  plain  language  at  only  13  per.  You  need  this 
extra  margin  to  overcome  The  panic  which  Is  universal  in 
the  test  situations.  When  you've  spent  your  money  and 
lime  to  take  tt>e  test,  you'll  thank  hieaven  you  had  this 
bacfc-brsaking  tape. 

XQUPIAGEOyS" 

20+  WPM— CT7320— Code  is  what  gets  you  when  you 
go  for  the  Extra  class  ticensa.  It  Is  so  embarrassing  to 
panic  out  just  t>ecause  you  didn't  prepare  yourself  wjth 
this  tape.  Though  this  is  only  one  word  faster,  the  code 
groups  are  so  difficult  that  you'ci  almost  fall  asleep  copy- 
iflfl  the  FCC  stuff  by  comparison.  Users  report  that  they 
can't  beheve  how  easy  20perrae.lly  is  wHh  this  fantastic 
one  hour  tape. 


"OUTRAGEOUS" 
35+  WPM— CT7325— This  is  the  tape  for  thai  small 
group  of  over  achieving  hams  who  wouldn't  be  content  to 
simply  satisfy  the  code  requirements  of  the  Extre  Class 
Hcertse.  It  s  the  toughest  tape  weVe  got  and  we  ke^  a 
pemiartent  file  o1  hams  who  have  mastered  it  Let  us 
know  wtien  you're  up  to  speed  ar^j  we'li  Inscribe  your 
nmrm  in  73's  CW  "Hall  of  Farrre '^ 


SSTV  TAPE 


FOR  YOUR  HAMSHACK 


♦  SLOW  SCAN  TELEVISION  TAPE— CTTSBO— Pri^e- 
winning  programs  from  the  73  SSTV  contest  Excelteni 
for  Oernol  SSu96.* 


•  QSLCAFlDS—?3  turns  out  a  fantastic  aeries  of  QSL 
cards  at  atjout  half  the  cost  of  having  them  done  else- 
where tKcause  they  are  run  asa  filMn  between  printing 
tK>ok5  and  other  items  in  the  73  Print  Shop.  250  Style 
W— QW^^SO- for  Se.95^  500  Style  W-QW0500-for 
tT3.a5*:  260  Style  X-QX0250-for  $8.95*;  500  St_yle 
X— QX0500;  250  Style  Y— OY02S0— tor  SSSS";  500 
Slyl^  Y-QY050G— iof  *13.95  '  Allow  6-12  wks.  for 
<fellvefy. 

•  LIBRARY  SHELF  OOXES— These  sturdy  white,  cor- 
rugated, dirt  resisi  ant  boxes  each  hold  a  full  year  of  73, 
KiTobauii MfcroGomputing  or 80  MiCfacomputing.  With 
your  order,  request  self -sticking  labels  lor  any  of  the 
fpuowlng:  73,  Kitob^ud MiCfocampunng.  SOMicrocom- 
puUng,  CO.  QSJ.  Ham  B&dio,  PersonMl  Campaimg, 
R0dm  EiectfOftfCS,  Interfsce  Age.  arwl  Syfe.  Order  1  — 
BX1000— for  S2.00';  order  2-7-BX2002-for  Si. 50 
each',  order  €  or  more— BX 1002— for  it. 25  eacfi*. 
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style  X 


BACK  ISSUES 


•  BACK  issues— Complete  your  collection;  many  are 
prime  collectables  r>ow,  classics  fn  tfie  field  I  A  full  co; 
lection  is  an  invaluable  comperidium  of  radio  and  e^ec^ 
tronics  knowledge! 


STOOOO^ Single  back  Issue  tiefore  July  19SC3 
ST0250— Single  back  issue  after  J  uly  1960... 

STOSOO- 5  your  cttolce, . „ 

ST1000— 10  your  choice *.„.™ 

ST2500— 25  our  choiCfiL *™,-.^„„ 


Ari-T-k-k^^AA« 


....$3.00 
,...13.50 
...ja.75 
^14JJ0 
..ilEOO 
ST2S01— 25youf  chofee., ..„.., $2500 

m  FREE  BACK  ISSUE  CATALOGS  are  yours  for  the  ask- 
ing..  .specify  73  Magazine,  t^Uobaud  Microcomputing , 
and/or  8Q  Microcomputing  back  issudCAialog  when  you 
send  your  name  and  address  to  us  on  •  postcard. 


•  Preserve  and  protect  your  collection  for  a  lifetime! 
Order  these  handsome  red  binders  with  gold  lettering. 
$7.50  for  1,  3  for  $21.75,  6  for  $42.00.  (Postpaid  within 
USA.  pfease  add  $2.50  per  order  outside  USA.^  Cfj0ck  or 
money  orders  ot^iy,  no  ptione  or  COO.  orders.  TZ 
Bimlen.  P.O.  Sox  5120.  Phii«d«fphla,  pa  19141. 
*FiOTS— Atwve  addre*a  for  Binder*  oolj. 

'Use  t^e  order  card  In  this  magazine  or  ilemUe  your  order  on  a  separate  piece  of  paper  and  mali  ro:  73  Badfo 
Bookshop  •  Peterborouoh  NH  03458  Be  sure  to  Include  check  or  detailed  credit  card  information.  No  CO.D, 
orders  accepted.  All  orders  add  $1.00  handling.  Please  allow  AS  weeks  for  delivery.  Questions  regarding  your 
order?  Please  write  to  Customer  Service  at  the  above  addreas.  {Prices  subject  to  change  on  booka  not  published 

by  73  Magazine.) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


THE  ?S  TECHNICAL  LIBRARY 


•  lEHIKD  THE  DIAl."BK7307^By  Bob  Grove.  Gel 
more  fun  oyi  of  shortwave  (jistenlnp  with  this  interest- 
ins  guide  to  recalvars,  «nL«}nna&p  frequencjes  and  in- 
leffereDce.  S4.95.' 

•THE  CHALLENGE  OF  1»— BK73i09— la  Ih©  nsfwes! 
boc*  m  Ihe  73  t^hnicai  li&fary,  dedicated  to  IfiOmeier 
cpei^atiDg.  Si  Dunn  provides  ail  necessary  jniormat ion 
to  get  started  on  this  unique  tjand.  The  aU- important 
antenna  and  ground  sysiems  are  described  in  detail, 
The  Iniroduction  contain;!  intereBting  pholos  of  Stew 
P^fry  s  (t  he  K I  ng  c  M  60)  shack:.  This  re  f  e r^nce  l3  a  m  u  s  t 
(Qr  new  and  experienced  'Top  Band"  operators.  Price: 
$4.95.* 

«$8S* .  ,THE  MISUNDERSTOOD  MODE— eKT^T^by 

James  6.  Wfl&on  Single  Sidebafid  Transmission,,. 
thousand s  of  u  &  use  i  t  e ^ery  d  ay .  yet  1 1  r  emai n  s  o ne  of  the 
ieast  understood  facets  oi  amateur  radio.  J.  B^  Wliaon 
presents  several  methods  of  sideband  generation,  am- 
ply illustrated  with  chajts  and  schomattce.  whJdv  wl!l 
ftnable  the  ambitioua  feader  to  consi^ict  hlft  own  shfe- 
band  generator.  A  musi  f  or  the  technically-sef  hxj-s  hama. 

•  PROPAGATION  WIZARD'S  HANDBOOK^BK7302— 
t3y  J.  H.  Neison.  W(>en  aunapots  rjddled  the  wof  idwicJe 
communications  networks  of  the  I940's,  John  Henry 
Nelson  loof<8d  to  the  planets  tor  an  answer  The  result 
was  a  theory  of  propagation  forecasting  based  upon  in- 
terptar\elary  alignment  tfiat  made  Ihe  aolfior  tf>e  most 
reliable  torecastor  in  America  today  The  book  prwides 
wn  ef^fghtened  look  at  communications  past,  present, 
and  future,  as  well  as  teach) r>g  ttie  art  of  propagation 
forecastrng.  S695/ 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS- 
BK7348— by  A.  A.  Wicks  la  an  easy  to^underst and  book 
written  tor  the  be^innino  kit  builder  as  well  as  the  ex- 
pefiencod  hobt>yist  It  na$  mimefous  pictures  ar>d 
descriptions  ot  the  ^fe  and  eomct  ways  lo  use  basic 
And  specialized  tools  for  electronic  projects  as  weti  as 
ap^iailzed  metal  wod^ing  tools  and  lt>e  ch^mic^ai  aids 
Which  are  used  In  repair  shops.  S4.9&.* 


FOR 
THE 


CONTESTER 


•  THg  QOWTEST  COOKBOOK— BtC7306— reveals  the 
secrets  o1  ttw  contest  winners  (Dom^tic,  OX  ervl 
specialty  contasta),  complete  with  photos  and  diagrams 
of  equipment  used  by  the  top  scorers.  Find  Out  how  to 
make  150  contacts  In  one  houf.  $5,^/ 


•  THE  NEW  RTTY  HANDBOOK -BK73J7— is  a  new  edi- 
tion and  the  oniy  up-lo-date  RTTV  book  available:  The 
Slate  of  the  art  has  been  Chan gi no  radically  and  had 
made  all  previous  RTTY  booics  ot^ete  It  has  the  lateM 
circuits^  great  for  tfie  newcomer  end  expert  alike  $5.95.* 


HANDBOOKS 
FOR  THE 

HAMSHACK 

•  THE  TEN  METER  FM  HANDBOOK— BK1  l90-by  Bob 
Hell  K9B0.  This  handbook  has  been  published  to  help 
the  ten  meter  entimsiast  leam  more  about  the  many 
methods  of  coflventons  and  tiic*ts  that  are  used  to  make 
existing  units  woilt  better.  Join  the  gte*!  *llfilterefB''  of 
the  world  on  ten  FM  and  enjoy  the  fantastic  amounl  of 
fun  in  communicatinQ  with  amateur  stations  worid wide 
on  ten  meter  FM,  $4.95." 

•  THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO 
FH  REPEATEBS-BKtieS-by  Bill  Pas-^jrrsak  WA6LTF 
^KfthQT  of  73  Maga2ioi^  mofithfy  column  '^Lookirtg 
West  1  This  is  the  txjoh  lor  the  VHF/UHF  FMer.  co<np4ied 
from  material  submitted  by  ovef  a  tmndred  Individ u*ls< 
ciubs,  organ izaiions  ar^  equipment  rruinulacturfirB..  A 
"must  have"  for  your  ham  shac^  shatf.  $9.95. 
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Test  Equipment 


PUBLISHBS^S 

CLOSE-OUT 

SPECIAL 

SALE 

50% 


Library 


•  WEATHER  SATELLITE  HANDBOOK^BK7370— By 
Dr,  Ralph  E.  Taggart  WBeDOT  Valuable  information  in 
ttils  edition  w^H  not  be  /rTs/^ide^  iin  the  newest  edition  of 
the  Weather  Satellite  HatKlbooh  {avaliable  in  5piir>g 
196t;.  Chapters  such  as  "How  to  Build  an  Electronic 
Timer  for  SiteiHte  Tracktr\g  and '  Buitdino  an  Automatic 
&m|ral  for  1t\e  Satellite  Recejifing  Station  wi^ll  no  longer 
t>e  available  when  this  edition  is  out  of  prinL  This  is  a 
good  entry  level  text  (or  those  discovering  the  oxcitFno 
new  use  of  weather  satellites,  Reflularly  %4M^  SPECIAL 
SALE  PRICE  SZ50 

•  MASTER  HANDBOOK  OF  KAN  RAQfO  CIRCUrTS— 
BKt033-—  Thii  is  an  encyclopedia  of  amateur  radiQ  cir- 
cuits, oleariod  from  past  iissui^  of  73  M&gaiffw  and 
carefully  selected  according  to  application  You'll  find 
many  you've  never  seen  before,  some  new  twists  on  the 
tried  and  true,  and  several  that  have  been  long  forgotten 
but  are  wall  worth  remembering  Where  your  Interest 
ranges  from  ragchewing  to  EME,  from  CW  to  slow  scan 
TV,  from  DX  to  county  nets,  this  handbook  will  be  a 
welcome  pdcHtion  to  your  shack.  S&99, ' 

•  OWNER  REPAIR  OF  RAOlO  EOUIPMENT— QK731D— 
Frank  Glass  K%HQ  shares  over  40  years  o1  c^^er atmg.  ser 
vicing,  and  design  experience  in  this  book  which  ranges 
from  the  eFementery  to  the  highly  techriloal  wrilten  for 
the  top  engineers  in  the  field.  Il  Is  written  In  narrative 
styleon  thesutHBCtsof  electronic  servicing,  trow  compo- 
nents worK  And  tvow  they  are  combJrted  to  provide  com 
munfcaliori  equipment,  this  book  will  heip  you  under 
stand  tl%e  concepts  required  to  servi^^  your  own  station 
equipmrait.  $7.95/ 

•  IC  OP-AMP  COOKBOOK-BK10Ze-by  Waller  G. 
Jung.  Covers  not  only  ihebas'c  theory  o[  tile  10 op  amp 
in  great  delalL  but  also  Includes  over  250  practical  cir 
cull  appiications.  Uberafly  Illustrated.  592  pages. 
5^  xav^.  softbound.  St4.95/ 

•THE  POWER  SUPPLY  HAN0BOOK^eK7305— 
Heid  •  power  supply  for  a  gadget  you're  building?  In 
the  POWtn  SUPPLY  HANDBOOK  there  are  dozens 
ready  to-build,  plus  detailed  steps  for  designing  your 
own  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simpie  DC  types  lo  highly 
stable  regulated  versions.  If  you  n«ed  a  circuit  to  con- 
vert a  DC  vottage  to  a  higher  or  lower  vo(taig«,  lum  DC 
Into  AC,  or  AC  to  DC--lhen  this  is  the  book  you  need. 
With  more  than  400  paiges.  you  should  be  able  to  tirbd 
Just  the  circuit  you  need.  Without  a  dou^t  on©  of  the 
beat  power  supply  source  books  available,  complied 
by  the  editors  ot  73.  $9.95." 


•  VOL  I  COMPONEflTTESETEBS-LB7359— ..  how 
to  build  transistor  testers  fi)^,  diode  testers  (3),  IC  tesi- 
ef^  (3K  voltmeters  and  VTvMs  (9X  ohmmeters  J8  difler- 
ent  kinds),  inductance  (3),  capacity  (9),  Q  measure- 
ment, crystal  checking  (6).  temperature  (2K  aural 
meters  for  the  blind  |3)  and  all  sorts  of  miscellaneous 
data  on  meters. .  .using  Ihem,  making  them  more  ver 
sal  lie,  making  standards,  Invalusbie  book.  $4.95.* 

•  VOL  II  AUDIO  FflEQUEJJCY  TESTEftS-LB7360- 
. .  .|ain  packed  with  atl  kinds  ol  audio  frequencr  test 
equipment,  II  you're  into  SSB,  RTTY,  SSTV,  etc.,  Itits 
book  Is  a  must  for  you       a  good  book  for  hi-fi  addicts 

and  experlmeniers,  lool  $4,95/ 

•  VOL  III  RADIO  FREQUENCY  TESTERS-Le736t^ 
Radio  frequency  waves^  thie  common  denommator  of 
Amateuf  Radio  Such  items  as  SWfi,  antenna  inv 
ped8itce«  Mne  impedance,  rf  output  ar>d  lietd  stretiglh; 
deteiied  Instructions  on  testing  ttiese  Items  includes 
sections  on  signal  generators,  crystal  cal iterators ,  grid 
dip  oscillators,  noise  generators ^  dummy  loads  and 
much  more.  S4,95.^ 

•  VOL  IV  IC  TEST  EQUIPMENT- LB7362-Secorfie  a 
iroublesfMiotir^  wizard!  In  this  fourth  volume  of  the  73 
TEST  EQMiPMEMT  UBfliARY  are  4£  home  construction 
projects  for  building  test  equipmeni  to  wofk  with  your 
nam  station  and  In  servicing  dig  11  a  I  equipment.  Plus  a 
cumulative  index  for  al9  four  volumes  for  the  73  TEST 
EQUIPMENT  LIBRARY.  $4.95/ 

•  RF   AND  OfOrTAL  TEST   EOtllPMEHT  YOU  CAN 

fiUILO— 6Kt044— Rf  bursL  function,  square  wave  ga^- 
eratofs,  variable  length  pulse  generators^iQO  1(H£ 
marker,  l-f  and  rf  sweep  generators,  audio  osc,  af/rt  sig- 
naJ  injector,  146  hrtH^  synibesi^ef,  digital  readouts  tor 
counters,  several  counters,  prescafer,  rtiicrov^ave 
metefn  etc.  252  pages.  $5.95/ 


'Use  Ihe  order  card  In  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mall  to:  73  Radio 
Bookshop  »  Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credtt  card  Infotmalion  No  C  D.D, 
O^^s  accepted  All  orders  add  11. DQ  handimg.  Please  allow  4^  wee^s  fo^r  dei^ivery  Ouestiior^s  regardrn^  your 
order?  Please  write  to  Customer  Service  at  ttw  above  address.  (Prices  subject  to  change  on  books  not  published 
by  73  Magazine.]! 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


ANTENNA  BOOKS  s  new  antenna  books 


S&"-> 


«VHF  ANTENNA  HANOeOOK^aK736e— The  NEW 
VHF  Antenna  HandbooK  details  the  theory,  design  ami 
construction  of  hundr«cte  of  diffef&rtt  VHF  and  UHF  an- 
tennas. .  ,  A  practicaJ  book  writtan  for  the  avefage  ama- 
teur who  takes  ioy  In  building,  not  full  of  complex  fof^ 
mutas  for  the  design  engineer.  Packed  with  fabulous  an- 
tenna projects  you  can  du lid,  S5J5/ 

m  THE  GIANT  SOOK  OF  AMATEU R  RADIO  ANTENNAS 
—Over  450  phages  o1  design  ideas,  theory  and  referenoe 
data  make  this  booh  iiv«  up  to  rts  titla  Tlio  J  cheiptem 
CD^ef  every  thing  from  basic  antenna  Iheofy  thfoiigfi  do- 
tijpis  tot  ulY  accessoTies,  as  well  as  dozens  of  anienna 
designs.  Whether  planning  to  tHilId  or  buy,  design  or  ad- 
miffi.  teal  or  enjoy  a  ham  antenna— this  is  m©  book  fof 
you.  Hardcover  S12.9&/ 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— 
BK10S9— by  Edward  M  Noll  W3FQJ.  Describes  73dltfef- 
eni  antennas  for  amaieurs.  Each  design  Is  the  result  of 
tr»e  author's  own  ejeperiments  covering  the  consiniction 
of  nofS«  briclQes  and  ajrtenna  line  tur)>efs,  as  well  as 
methods  ^measurtfiB  resonani  freque^Ky,  vefocityf  ac- 
tor, and  stemjing-waw  ratios.  160  pages.  S550* 

•  73  DIPOLE  AND  IDNO-WfRE  ANTENNAS-BK1016 

—  by  Edward  M.  Noll  WSFOJ,  This  is  the  first  collection 
of  virtually  every  type  of  wire  antenna  used  by  ama- 
teurs. Includes  dimensions,  conflgurationa,  and  de- 
tailed construction  data  for  73  different  antenna 
types.  Appendices  describe  the  constrticlion  of  noise 
brid^erS,  hr^e  tuners,  and  data  on  measuring  resonant 
frequency,  velocity  factor,  and  swr.  S5.50.' 

•  FRACTJGAL  ANTENNAS  FOR  THE  RADIO  AiAATEUR 
— BK1015— A  manual  describing  ham  to  equip  a  ham 
station  wuh  a  suitabTe  antenna.  A  wide  range  of  antenna 
topics,  systems,  and  accessoftes  are  presented  giving 
the  reader  agme  Food  forlhought  and  practical  data  tor 
construction.  Designed  to  aid  The  experiencad  ham  and 
novice  as  well  Only  S9,9S,* 


•AU  AaOtrr  CyOICAL  quad  antennas  (2nd  mM- 
lioo)—8K  1196— The  "Classic  '  on  Quad  design,  theory, 
construction,  and  operation.  New  2nd  edition  contains 
new  feed  and  matching  systems  and  new  data.  $4.75* 

•  BEAM  ANTENNA  HANDeOOK  (New  Sth  edition)— 
BKn97 — Vagi  beam  theory,  const  rue  lion  and  operation. 
Information  on  wire  beams.  SWR  curves  and  matchir>g 
systems  A  "must"  for  sefious  DXers.  ^.95* 

•  VHF  HANOiOOK  FOR  RADIO  AMATBJflS— BKiig8 
-Contains  information  on  FM  lt>eofy,  Of>eratfon  arwl 
equipment.  VHF  antenna  design  arxl  construction,  satel- 
lite-EME,  and  the  newest  solid  state  circuits.  $6.95' 

•  THE  RADtO  AMATEUR  ANTENNA  HANQBOOK- 
6Kii9d— All  about  wire  antennas,  beams,  tuners, 
balun^i  coaK,  radiats,  SWR  and  towers.  Cleaf  and  com^ 
plele  information.  S6.95* 

•  SIMPLE,  LOW-COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS—  BK 1200— AH  new  data  and  everyihir>Q  you 
want  to  know  about  kiw-cost,  mufti-band  antennas, Ineie- 
pensive  beams,  'rnvisrble'  antennas  tor  hams  m 
"tough '  locatkms.  $6.96' 

COOK  BOOKS 

•  TTL  COOKBOOK— BK1063— by  Donald  Lancaster. 
Explains  what  TTL  is,  how  it  works,  and  how  to  use  tL 
Discusses  practical  appUcatioris,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic 
stopwatch,  digital  voltmeter  and  a  digital  tachometat; 
$930. 

•  CMOS  COOKBOOK— BK1CJ11— by  Don  Lancastef. 
Details  the  application  of  CMOS,  the  low  power  logic 
famil^y  suitable  for  most  applications  presently 
dominated  by  TTL  Required  reading  for  every  serious 
digital  eKperimenter!  £10.50/ 

•  TVT  COOKBOOK— BK1064— by  Don  Lancaster, 
Describes  the  use  of  a  standard  television  recerver  as  a 
microprocessor  CRT  terminal-  ExpEains  and  describee 
character  generation,  cursor  control  and  interface  In- 
fonrkai^on  in  typical.  easy-t& understand  Lancaster 
Style,  $9.^.- 

Save  oirer  50% 
SALE  PRICE  $3.00 

•  RTL  COOKBOOK  — BK10S9— by  Donald  Lancaster, 
E;<plalns  the  how  and  why  o1  HTL  tReslslor-Translstor 
Logic)  and  gives  design  information  that  can  be  put  to 
practical  use-  Gives  a  multitude  of  digital  applications 
ranging  Ifom  the  basic  switch  to  the  sophisticaie<l 
countei.  240  pages;  Regular  price  SS,50.  Sale  pttce 
53.00! 
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Chart  of 

UNITED  STATES  AMATEUR 

RADIO  PRIVILEGES 


by  clKAfl  of  license*  e[nl»ftioa  iTpc,  mnd  fre- 
qaitncf  from  IfiO  tlina  2  meter*,  mcltidliig  pro- 
tIsIod  for  tlu  Dcw  30.  L T«  and  12  meter  bmnda^ 
Tbla  32  X  2S  lA.  iwelve-coloir  cliArt  Ik  Ute  flrat 
of  lla  kind  to  be  both  infoni^tlTe  uid  decorm- 
tlve.  @3.00  value*  otily  $1.9B  vltb  the  par- 
cJiAae  of  1  or  more  booka  from  the  RmdJe  Book- 
abop*  (SuppUea  UnUted,  order  now*} 
CHf300Sl.9B. 


THE  WELL 
EQUIPPED 

HAM  SHACK 


>SH-V« 


WORLD  REPEATER  ATLAS— BK731&-Gomplitaly  kifh 
dated,  over  230  pages  of  repealer  iistir^s  are  indexed  by 
local  Ion  And  frequency.  More  tfian  50  maps  pmpotnt 
2000  repeater  locations  throughout  tne  LISA.  Fofeign 
listinigs  include  Europe,  the  Middle  East  South  America. 
and  Africa.  $4.9i5. 

•  THE  MAQIC  OF  HAM  RADiO— BK73l2^by  Jerrotd 
SwanH,  WeHXR  trains  with  a  brief  history  oi  amateur 
radio  and  ot  J erfy's  Involvement  in  Et.  Part  2  details  many 
of  ham  radio's  heroic  moments.  Hamdom's  close  ties 
with  the  continent  of  Antarctica  are  the  suD^ecl  of  Pari  3. 
In  F^  4  the  strange  and  humorous  stdes  of  ham  life  get 
ttMtr  due.  And  what  of  tha  future?  Part  5  peists  into  the 
ciystat  ball.  (4.95/ 

•  A   GUIDE   TO    HAM    RADIO  — eK73Z1— by    Larry 

Kahanef  WB2NEL  What  s  Amateur  Radio  all  about?  You 
can  learn  the  basics  of  this  fascinating  trobby  with  this 
exoelient  beginner's  guide.  It  answers  the  most  frequent- 
ly asked  auestlons  In  an  easy-going  manner,  and  It 
shows  the  best  way  to  go  at>out  getting  an  FGC  license. 
AGuidetoHam  Radio  is  an  ideal  introduction  to  a  hobby 
en^yed  by  people  around  thie  workl.  $4.95.* 

•  WORLD  RADIO  TV  HANDBOOK  tW1,  3fTH  EDmOH 
—  BKt  184— This  book  is  the  bible  of  internet ionai  broad- 
casters, providing  the  only  authoritative  source  ol  exact 
information  about  broadcasting  and  TV  stations  world 
wide,  This  1981  edition  Is  completely  revtsed,  giving 
comprehensive  coverage  of  short,  medium  and  long 
wave,  560  pages  of  vital  aspects  of  world  listening. 
$1650. 


MICROCOMPUTER  BOOKS  FROM  73 


Some 
of  the 

Best 


from 


*  tlkJA. 


^4^;^  to  (kjtf<i « 


GAMES 


L 


iddcoxl  niODcarTpiAng 


•  SOME  OF  TK£  BEST  FROM  KILOBAUOmtCROCOM- 
PUTINQ— BK731 1  —A  collection  of  the  best  articles  ihat 
have  recently  appeared  in  Kilobaud/  MICROCOMPUT- 
ING.  Included  Is  material  on  the  TR3-80  and  PET 
systems,  CP^M,  the  aQ80/8OB5/Z80  chips,  the  ASR-33  ter- 
minal, Data  base  manage ment,  word  processing,  tent 
editors  and  file  structures  are  covered  too.  Programming 
techniques  and  hardcore  hardware  construction  prof 
ects  lof  modems,  high  speed  cassette  interfaces  idnd 
nrra  are  also  incluc»d  in  this  large  format^  200  plus 
page  edition.  SIQJIi.* 

•  40  COMPUTER  QAMES—eK73ei— Forty  f|aiTi»&  In  atl 
in  nirte  different  categories.  Games  for  larQe  and  small 
systems,  ar«i  even  a  section  on  calculator  games  Many 
versions  of  BASIC  used  and  a  wide  variety  of  systems 
represented.  A  must  for  the  serious  computer  games- 
man.  $7.95* 

•  THE  NEW  H088V  COMPUTERS -BK7340-Thts 
book  lakes  it  from  where  -^HOBBY  COMPUTERS  ARE 
HERE!"  leaves  off.  with  ch^ters  on  La/ge  Scale  Integra- 
tion, tww  10  choose  a  microprocessor  chip,  an  intfoduc- 
tion  to  fsrogrammir^^  low  cost  I/O  for  a  computer,  com^ 
puter  a/itnmetlc,  checking  memory  boards.  ..and 
much,  much  more!  Don't  miss  this  tremendous  value! 
Only  i4,95,- 


•  UNDERSTANDING  AND  Pf^OGRAMMING  MtCRO- 
COMPUTERS— BK;7382-- A  valuaDie  addition  to  your 
computing  library.  This  two-part  text  Includes  the  best 
articles  that  have  appeared  in  73  and  Kilobaud 
Mlcrocomputlnq  magazines  on  the  hardware  and  soft- 
ware  aspects  01  microcomputing.  Well-known  authors 
and  weir&tructured  text  helps  the  reader  get  Involved. 
$10,96' 

•  HOW  TO  BUILD  A  yfCftOGOMPLITER— AND  REALLY 
UNDERSTAND  rr-BK732S— by  Sam  Deason.  The  elec^ 
tronics  nootiyist  who  wants  to  build  his  own  microcom- 
P4jEer  system  now  tias  a  practical  ''How-To^'  guidebook, 
This  book  Is  a  combination  technical  memual  and  pro- 
gramming guide  that  takes  the  hobbyist  step-by-atep 
through  the  design,  construction,  testing  and  debugging 
of  a  complete  mTcrocom puter  system.  Must  reading  for 
anyone  desiring  a  true  understanding  of  small  computer 
systems.  $d.dSv' 

•  HOBBY  COMPUTERS  ARE  HB^Ef— BK7:^22-lf  you 
want  to  come  up  to  speed  on  txjw  computers  worii, , . 
hardware  ar>d  software. .  this  is  an  ex^lent  book,  ft 
starts  with  fuhidajnertlals  ar>d  explains  tho  ^rojHs,  snd 
the  basics  of  programming,  alor>g  with  a  couple  of  TVT 
construction  projects,  ASCII  Baudot,  etc.  This  book  has 
the  highest  recommendations  as  a  teaching  aid.  $4.95/ 


*Use  the  order  card  In  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  malf  to:  73  Radio 
Bookshop  •  Peterborough  NH  l^345fi  Be  sure  to  include  check  or  detailed  credit  card  information.  No  C.O.D, 
orders  accepted.  Alt  orders  add  SI. 00  handling,  Please  allow  4^  weeks  lot  delivery.  Ouestions  regarding  your 
order**  Ptease  wriie  to  Customer  Service  at  the  above  address.  iPrices  sub|ect  to  change  on  books  not  published 
by  73  Magazine.} 


FOR  TOLL  FREE  OROERING  CALL  1-800-258-5473 
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from  page  108 

Electronic  Information  Service 
II,  but  H's  all  the  same.  Some 
travel  over  phone  lines,  others 
are  broadcast  by  TV  stations. 

Right  now,  wars  are  predict6<i 
in   Chicago   where   WGN   and 


WFLO  are  in  competition  for 
their  piece  of  the  videotex!  pie. 
And  in  Texas,  the  Texas  News- 
paper Publishers  are  trying  their 
darndest  to  keep  Bell  from  test- 
Ing  their  own  information  sys- 
tem, afraid  that  it  will  eventually 
cut  into  their  cfaaslfied  ad  rev- 


AWARDS 


Biff  Gosney  WB7BFK 
Micro-W,  inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  96277 

WORKED  CYPRUS  AWARD 

This  award  is  available  to  all 
licensed  amateurs  and  requires 
the  applicant  to  work  584  and 
ZC4  stations  representing 
Cyprus,  Based  on  the  point  sys- 
tem (see  Table  1),  all  contacts 
must  be  made  on  and  after  July 
1,  1962,  to  be  valid. 

Applicants  outside  Cyprus  re- 
quire 32  points  if  all  contacts 
were  on  one  band,  24  points  tf  on 
two  bands,  and  only  16  points  if 
three  bands  were  utilized.  A  to- 
tal of  12  points  must  be  earned 
for  a  four-band  accomplish* 
ment.  Stations  may  be  worked 
only  once  per  band.  There  are  no 
mode  endorsemenls. 

To  apply  for  this  award,  pre* 
pare  your  list  of  contacts  and 
have  it  verified  by  at  least  two 
fellow  amateurs.  Forward  this 
list  and  10  IRCs  to  Cyprus  Ama- 
teur Radio  Society,  Andy  Pan- 
ayotious  5B4BM,  PO  Box  1267, 
Limassol,  Cyprus. 

WORKED  FAEROE 
ISLANDS  AWARD 

Known  as  the  WAOY  Award, 
applicants  In  Europe  must  at- 
tain a  total  of  35  points  while  all 
others  must  accumulate  20 
points.  To  be  valid,  all  contacts 
must  be  made  on  and  after  April 
11, 1966.  Mixed-mode  and  cross- 
band  contacts  are  not  allowed. 

For  European  stations,  each 
Faeroe  Radio  Association  mem- 
ber contacted  counts  one  point 
for  each  band,  and  club  stations 
0Y6FRA   and    OY6NRA   count 


two  points  on  each  band.  For 
stations  outside  Europe,  each 
FRA  station  counts  one  point  on 
28,  21,  and  14  MHz  and  two 

points  each  on  the  7-  and 
3,5-MH2  bands.  0Y6FRA  and 
QY6NRA  club  stations  count  4 
points  on  each  band. 

Applicants  are  asKed  to  have 
their  list  of  contacts  verified  by 
at  least  two  radio  amateurs.  For* 
ward  this  list  along  with  an 
award  fee  of  10  IRCs  to  FRA 
Awards  Manager.  Post  Box  184, 
Torshavn»  Faeroe  islands, 

DANISH  CROSS 
COUNTRY  AWARD 

Tage  Eilman  OZ1WL  has  sent 
us  details  for  the  Danish  Cross 
Country  Award.  To  t>e  valid,  all 
contacts  must  be  made  on  or  af- 
ter April  1, 1970.  The  award  is  is- 
sued for  either  all  CW  or  all 
phone,  There  are  no  band  re- 
strictions. 

European  stations  fmd  that 
the  callsign  is  the  basis  for  this 
award.  Each  call  prefix  0Z1-0Z9 
and  OX3  must  be  contacted. 
Two  contacts  with  each  prefix 
are  permitted  on  each  band  with 
the  exception  of  0X3  where  nine 
contacts  may  be  made  on  each 
band.  For  amateur  applicants 
outside  Europe,  three  contacts 
are  permitted  In  each  of  the  OZ 
call    districts.    0X3   may    be 


enues.  (You  not  only  can  present 
news  on  videotext,  but  shopper's 
ads,  movie  listings,  yellow 
pages— anything.) 

Perhaps  the  most  fascinating 
confrontation  is  between  WGN 
in  Chicago  and  United  Video  in 
Tulsa.  UV  receives  WGN,  one  of 
those  satellite  superstations, 
and  retransmits  It  to  their  cable 
customers.  However^  in  the  pro- 
cess they  "strip''  the  empty, 
unused  TV  lines  that  WGN  uses 
for  its  teletext  test.  Now,  that 
doesn't  bother  the  fotks  receiv- 


worked  nine  times  on  each 
band.  Each  contact  counts  one 
point.  Only  0X3  stations  in 
Greenland  count  for  this  award. 

That's  only  the  basis  for  the 
award.  As  for  the  requirements, 
European  amateurs  need  to 
make  contacts  totaling  50 
points  while  applicants  outside 
Europe  must  obtain  a  40'POint 
total. 

To  apply,  make  a  list  of  con- 
tacts and  have  it  verified  by  at 
least  two  amateurs.  Enclose 
this  application  and  an  award 
fee  of  $2.00  or  five  IRCs  to 
Diploma  Manager  of  EDR,  PO 
Box  213,  5100  Odense.  Den- 
mark. 

9G1  AWARD  OF  GHANA 

Applicants  the  world  over  are 
encouraged  to  work  toward  the 
Ghana  Award.  Confirmed  con- 
tacts are  required  with  five  dif- 
ferent 9G1  prefix  stations  of 
Ghana  using  a  minimum  of  two 
amateur  bands.  There  are  no 
band  or  mode  restrictions,  but 
this  award  is  available  for  all 
CW,  all  phone,  or  mixed  modes. 

To  be  valid,  all  contacts  must 
be  made  on  or  after  January  1, 
1958.  The  QSL  cards  must  be 
submitted  wHh  your  application, 
along  with  an  award  fee  of  seven 
IRCs,  Forward  your  request  to 
9Gl  Awards  Manager,  Postbox 
3773,  Accra,  Ghana. 

4x4  =  16  AWARD 

Members  of  the  tsrael  Ama- 
teur  Radio  Club  are  proud  to  art- 
noun  ce  the  requirements  of 
their  four-by-four  award.  There 


ing  the  station  directly,  but 
those  who  pick  It  up  on  cable 
won't  be  able  to  receive  the  tele- 
text information. 

WGN  Is  claiming  copyright  In- 
fringement in  that  the  unused 
tines  are  still  part  of  their 
transmission  and  that  UV  alters 
it  without  permission.  UV  claims 
that  unused  lines  aren't  part  of  a 
bona  fide  signal  and  since  they 
have  permission  to  retransmit 
the  picture,  they  can  do  what 
they  like.  The  courts  will  decide 
that  one. 


Zone 

1.8  MHz 

3.5  MHz 

7  MHz 

14  MHz 

21  MHz 

28  MHz 

20 

4 

2 

0 

1 

2 

4 

1.  2, 3. 6,  7. 10. 

12,  19,  24,  25,  26, 

27,28,29,30,31, 

32 

16 

a 

4 

2 

4 

B 

All  other  zones 

8 

4 

2 

1 

2 

4 

are  no  band,  mode,  or  time  re- 
strictions for  this  award,  but  to 
qualify  applicants  must  work  a 
mintmum  of  16  stations  in  Israel 
with  four  bands  represented. 
Four  stations  on  four  bands 
each  will  meet  the  minimum  re- 
quirements. 

Do  not  send  QSL  cards.  Pre- 
pare a  list  of  claimed  contacts 
and  have  them  verified  by  at 
least  two  amateurs  or  a  local 
radio  club  official.  Enclose  this 
application  and  an  awards  fee 
of  $2.00  or  10  IRCs  to  the  Israel 
Amateur  Radio  Club,  Postbox 
4099.  Tel  Aviv,  Israel 

5N  AWARD  FROM  NIGERIA 

The  Nigerian  Amateur  Radio 
Society  wishes  to  announce  its 
very  popular  5N  Award.  To  qual- 
ify for  this  awards  applicants  are 
required  to  work  a  minimum  of 
five  separate  5N  stations  of  Ni- 
geria. This  award  also  is  avail- 
able to  S WL  stations  on  a  heard 
basis.  This  award  Is  issued  for 
all  CW.  ail  phone,  and  mixed- 
mode  contacts.  There  are  no 
band  or  mode  limitations  or  time 
restrictions. 

Once  you  have  attained  the 
required  number  of  contacts, 
have  your  list  verified  by  at  least 
two  local  amateurs  and  forward 
your  list  with  an  award  fee  of 
five  IRCs  to  the  Nigerian  Ama- 
teur Radio  Society,  Oyekunie 
Ajayi  5N0NAS,  PQ  Box  2873, 
Lagos,  Nigeria. 

9H1  AWARD  FROM  MALTA 

A  couple  months  ago,  I  listed 
awards  from  Malta  and  failed  to 


144  MHz  432  MHz 


16 


32 


16 


32 


Tabie  1.  Points  for  Cyprus  Award. 
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Zone 

14,  15,  16,  33,  34 

All  other  areas 


1JMH2 

5 
15 


3,5  MHz     7  MHz      14  MHz     21  MHz 

3  2  13 

12  6  2  6 

TabfB  2.  Band  points  per  9H1  contact. 


28  MHz  All  other  bands 

5  25 

10  45 


mention  probably  their  most 
popular  award  program.  Spon- 
sored by  Ihe  Malta  Amateur 
Radio  Society,  all  contacts  for 
the  9H1  Award  must  be  made  on 
or  after  September  21,  1964 
(Malta  Independence  Day). 

The  same  station  may  be 
counted  only  once  per  band;  on- 
ly five  bands  may  be  used.  Fifty 
points  are  required  for  one-band 
achievements.  Forty  points  for 
two  bands;  30  points  tor  thre^ 
bands;  20  points  for  four  bands- 
(See  Table  2.) 

To  apply,  prepare  your  list  of 
contacts  and  have  it  verified  by 
at  least  two  fellow  amateurs, 
Forward  this  list  along  with  your 
award  fee  of  $2.00  and  10  IRCs 
to  U  Smith  9H1BB,  Malta  Ama- 
teur Radio  Society,  Doreen 
House,  New  St.  off  Ganu» 
B^Kara,  Malta. 

BUDAPEST  AWARD 

From  Hungary,  we  receive 
word  about  the  Budapest  Award 
being  offered  by  BRAL  (Buda- 
pest  Radio  Amateur  League). 
Only  contacts  made  after  Jan- 
uary 1, 1976,  will  be  valid.  Euro- 
pean stations  must  work  a  total 
of  75  different  HAS  or  HG5  sta- 
tions to  qualify  for  this  award. 
Duplicate  QSOs  do  not  count. 
There  are  no  band^  mode,  or 
time  limitations.  Endorsements 
will  be  made  if  requested  at  the 
time  application  is  made. 

Have  your  confirmed  con^ 
tacts  verified  by  at  least  two 
amateurs  or  a  local  radio  club 
official.  Send  your  list  and 
award  fee  of  10  tRCs  to  BRAL 
Award  Manager,  Dezso  Tarcsay 
HA5HA,  PO  Box  2,  H-1553  Buda- 
pest, Hungary. 

WORKED  RAAG  MEMBERS 
OF  GREECE 

Sponsored  by  the  Radio  Ama- 
teur Association  of  Greece,  this 
award  is  made  available  to  ama- 
teurs in  three  categories,  Qass 
1  — European  stations  mus! 
work  100  RAAG  members,  DX 
stations  need  to  work  50  sta- 
tions; Glass  2— Europeans  must 
work  75  SV  RAAG  members,  DX 
stations  require  30  member  sta- 
tions; Glass  3— Europeans  must 
work  50  SV  RAAG  members,  DX 
stations  must  work  15  SV  RAAG 
members.  There  are  no  band  or 
mode  restrictions.  The  club  sta- 


tion SV1SV  counts  three  award 
points  and  five  contacts  for 
European  stations  in  all  three 
classes. 

Do  not  send  QSL  cards.  Pre- 
pare a  tlst  of  contacts  and  have 
it  verified  by  two  radio  amateurs 
or  a  local  club  secretary.  En- 
close  this  list  with  an  award  fee 
of  $2,00  or  12  IRCs  to  RAAG 
Awards  Manager,  Anastasios 
Panos  SV1IG,  PO  Box  564, 
Athens,  Greeca 

PAAC  AWARD 

From  The  Netherlands,  we 
learn  of  an  awards  program  be- 
ing made  available  by  the  very 
popular  organization  known  as 
VERNON. 

Sponsored  by  VERNON,  this 
award  requires  all  contacts  to 
be  made  on  or  after  June  1, 1945, 
to  be  valid.  The  basic  PACC 
Award  requires  that  the  appli- 
cant establish  contact  with  at 
least  100  separate  PA/PI  sta- 
tions from  The  Netherlands,  En- 
dorsements also  are  made  avail- 
able for  each  increment  of  100 
stations  worked, 

Do  not  send  QSL  cards  1  VER- 
NON asks  applicants  to  prepare 
a  list  of  qualifying  contacts  and 
have  it  veritted  by  two  amateurs 
Of  a  local  radio  organization. 
Forward  your  application  and 
the  award  fee  of  seven  IRCs  to 
Traffic  Manager,  VERNON,  A. 
Sanderse  PA0MOD,  Obdammer- 
dijk  2,  1713  RA  Obdam,  The 
Netherlands, 

4-2-70  SQUARES  AWARD 

In  the  stack  of  mail  received 
last  week,  I  found  a  very 
interesting  letter  explaining  a 
unique  award  being  offered  by 
our  friends  in  England. 

While  this  award  may  be  im- 
possible to  achieve  for  the  ma- 
jority of  western  stations^  oper- 
ators throughout  Europe  who 
read  this  column  might  find  the 
rules  extremely  challenging  and 
within  reach. 

To  qualify  for  the  award,  all 
contacts  must  be  made  after  De- 
cember 31 .  1978,  to  be  valid,  QSL 
cards  must  be  submitted  at  the 
time  of  application  and  be  ar- 
ranged  in  alphabetical  order 
along  with  a  checklist  of  the 
OTH  squares  claimed.  There  is 
no  award  fea,  but  adequate 
postage  is  required  for  the  safe 


return  of  your  QSL  cards.  All  ap* 
plicants  must  be  RSGB  mem- 
bers. 

Awards  are  issued  in  four 
categories:  fixed  stations,  alter- 
native stations,  portable  sta* 
tions,  and  mobile  stations. 
These  categories  cannot  be 
mixed.  Award  requirements  are; 
70  MHz— 20  squares,  4  coun- 
tries 

26  squares*  6  coun- 
tries 

30  squares,  8  coun- 
tries 

35  squares,  10  coun- 
tries 
144  MHz — 40  squares,  10  coun- 
tries 

60  squares.  10  coun- 
tries 

80  squares,  18  coun- 
tries 

100  squares,  20 
countries 
432  MHz — 30  squaieSi  6  coun- 
tries 

40  squares,  10  coun- 
tries 

50  squares,  13  coun- 
tries 

60  squares,  15  coun- 
tries 
Forward  your  award  claim  to 
Award  Manager  J.  Hum  G5UM, 
27  Ingarsby  Lane,  Houghton-on* 
the-Hlll,  Leicester  LE7  9JJ, 
England. 

MAN  ON  MOON 

We  will  once  again  be  operat- 
ing from  the  Neil  Armstrong  Air 
and  Space  Museum  in  Wapa- 
koneta  OH,  the  home  town  of 
Neil  Armstrong,  first  man  to  set 
foot  on  the  moon. 

This  is  the  12th  anniversary 
operation  in  commemoration  of 
Neil  Armstrong's  historic  feat 
(feet,  too — yuk,  yuk — Ed.].  The 
dates  and  times  of  operation  are 
as  follows:  July  18-19,  from  9:00 
am  July  18  to  8:00  pm  July  19. 

We  will  be  operating  two  sta* 
tions  on  the  following  frequen- 
cies depending  on  propagation 
conditions. 

CW— 7.075  to  7.125 

phone— 7.250  to  7.300 
phone— 3.950  to  4.000 
CW— 14.1  ±10  kHz. 
phone~14.300  to  14350 
phone— 21,400  to  21,450 

All  frequencies  may  not  be 
used,  but  we  wilt  operate  on  as 
many  as  possible.  We  will  use 


the  callslgn  WD8RVZ  A  conr^ 
memorattve  QSL  will  be  avails 
able,  SASE  required. 

US  and  Canadian  amateurs 
QSL  direct  to  WD8RVZ,  all 
others  please  use  the  bureau. 
Visiting  amateurs  may  check  In 
on  147.93/.33.  *The  World  of 
Amateur  Radio"  will  be  shown. 
For  further  information,  contact 
Gary  W,  Stolzenburg  WDBRVZ, 
717  W,  Benton  Street,  Wapa^ 
koneta  ON  45895. 

HIGHLAND  GAMES  AWARD 

Local  amateurs  in  Midlothian 
IL  will  be  operating  a  Special 
Event  Station  during  the  Scot- 
tish Highland  Games  in  that 
community. 

A  commemorative  certificate 
suitable  for  framing  will  be  is- 
sued for  any  contact  made  with 
a  Midlothian  station  during  the 
Games,  Look  for  them  on  10 
through  80  meters  Novice  and 
phone,  0000  Gfi4T  June  13  until 
2400  GMT  June  14,  1981. 

To  receive  this  certificate, 
send  QSL  and  postage — no  en- 
velope— to  the  amateur  con- 
tacted. For  further  information, 
contact  Bill  McGreevy  KA9DES, 
14820  Trumbull.  Midlothian  IL 
60445. 

FIELD  DAY  AWARD 

The  Puget  Sound  Council  of 
Amateur  Radio  Clubs  will  issue 
a  handsome  certificate  for  con- 
tacting  any  three  of  the  six  par- 
ticipating council  clubs  in  the 
1981  Field  Day.  Those  clubs  and 
their  calls  are:  Boeing  Employ- 
ees Amateur  Radio  Society 
(K7NWS);  Hams  Amateur  Mo- 
bile  Service  Club  (WA7LAW>; 
Mike  S  Key  Amateur  Radio  Ciub 
(K7LED):  Mt.  Baker  Amateur 
Radio  Club{K7SKW};  N.  Seattfe 
Amateur  Radio  Club  (W7DA)- 
Radio  Club  of  Tacoma  (W7DK). 

To  qualify  for  the  certificate, 
you  must  exchange  QSL  cards 
with  those  three  Field  Day  sta- 
tions you  have  contacted.  Send 
those  QSLs  and  one  dollar  to 
Scotty  Huntley  K7CY2,  802  S. 
Lawrence  St.,  Tacoma  WA 
98405.  Your  QSLs  will  be  re- 
turned with  the  certificate. 

TOM  SAWYER  DAYS 

The  Hannibal  Amateur  Radio 
Club,  inc.,  will  issue  a  special 
events  cerllficate  from  the  Na- 
tional Tom  Sawyer  Days  cefe* 
bration  operating  from  Mark 
Twain's  boyhood  home  town, 
Hannibal  MO,  on  July  4-5, 1961* 
Hours:  150^2100  UTC  on  Satur- 
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day,  JuTy  4,  and  1700-2100  UTC 
ori  Sunday,  July  5,  Frequencies: 
7,246,  14.290.  21.390  MHz,  and 
Novice  CW  on  7.125  and  21.125 
MHz,  To  receive  tlie  certificate, 
send  a  large  9'^  x  12"  SASE  and 
your  personal  QSL  card  confirm- 
ing the  contact  to  Hannibal 
Amateur  Radio  Cfub,  Inc., 
WISKEM,  2108  Orcliard  Avenue, 
Hannibal  MO  63401.  For  infor- 
matfon»  contact  Clifford  H, 
Ahrens  N(&BQN,  President,  Han- 
nibal Amateur  Radio  Club,  Inc., 
(314)-221^060  or  (314)-221-86ia 

FORT  NECESSITY 

The  Uniontown  Amateur  Ra- 
dio  Club  {W3PIE)  will  be  spon- 
soring a  special  event  on  July  4, 
1981,  starting  at  1201  GMT 
through  2100  GMT  to  commem- 
orate the  historic  Fort  Necessity 
American  Revolutionary  War 
battlefield.  A  commemorative 
certificate  will  be  avatfable  to 
amateurs  sending  an  SASE  (4"  x 
9"  or  larger)  and  postmarked  not 


later  than  July  31;  1981.  The 
operating  frequencies  (±QRM) 
witl  be:  CW— 21J46  MHz;  phone 
—  14,345  and  28,545.  Please 
send  correspondence  to  Union- 
town  Amateur  Radio  Club,  PO 
Box  433,  Republic  PA  15475;  At- 
tdntion:  John  CermaN  WB3DOD. 

GLENDIVE  MT  CENTENNIAL 

In  observance  of  the  G  lendive 
MT  centennial,  the  Lower  Yel- 
iowstone  ARC  will  be  operating 
a  special  event  station  on  July  4, 
1981.  amidst  the  festivities  in 
the  downtown  area.  Operating 
period  will  be  from  1600Z  to 
2300Z  on  7240  and  14280*290. 
and  exchange  will  be  name  and 
signal  report.  Send  a  4"  x  9Va" 
SASE  to  Larry  Melton  KB7B0, 
711  Snyder  Ave.,  Glendive  MT 
59330,  for  commemorative  QSL. 

THREE  RIVERS  FESTIVAL 

The  Fort  Wayne  Radio  Club  of 
Fort  Wayne  IN  will  have  on  !he 
air   special   event   stations   to 


celebrate  the  annual  Three 
Rivers  Festival.  There  will  be  two 
operating  stations  on  the  air  si- 
multaneously, using  the  calls 
W9TE  and  W9IWX.  At  the  time  of 
this  writing,  10, 15,  and  20  will  be 
used. 

A  special  certificate  will  be  of- 
fered to  all  amateurs  contacting 
these  stations  during  the  spe- 
cial event.  All  amateurs  wishing 
a  certificate  should  send  QSLs 
and  a  self-addressed,  stamped 
business-size  envelope  to  Fort 
Wayne  Radio  Club,  PO  Box 
15127,  Fort  Wayne  IN  46885. 

The  dates  of  the  special  event 
stations'  operation  will  be  July 
18-19, 1961.  Transmission  times 
are  constant  during  the  two 
days,  including  the  nighttime 
hours  on  the  18th. 

FRIENDSHIP  DAY 

Friendship  Day  1981  is  being 
celebrated  this  year  by  the  Alle* 
gany  Highlands  Amateur  Radio 
Club  by  setting  up  a  commemo- 


rative station  (KA2CGV)  in 
Friendship  NY.  This  station  will 
be  on  the  air  to  make  as  many 
QSOs  as  possible  on  August  2 
from  1700  UTC  to  2400  UTC, 
KA2CGV  will  operate  on  the  fol- 
lowing frequencies:  phone — 
7,280,  21.380,  and  28.680; 
CW— 7.060,  21.060,  and  28.060. 
To  get  your  special  commemo- 
rative certificate,  send  a  QSL 
card  and  an  SASE  to  Allegany 
Highlands  Amateur  Radio  Club, 
PO  Box  373,  Friendship  NY 
14739. 

Allow  me  to  remind  readers  of 
this  column  that  the  73  Maga- 
zine Awards  Portfolio  is  in  full 
swing.  If  you  are  interested  in 
learning  about  one  of  the  most 
comprehensive  programs  avail- 
able, experience  the  challenge 
offered  by  more  than  twenty  in- 
dividual award  incentives,  then 
turn  to  the  September  and  Oc- 
tober, 1980,  editions  of  73 
Magaztne.  There's  something  in 
it  for  everyone! 


LooKim  msr 


Bili  Pasternak  WA61TF 

c/o  The  Westlink  Radio  Network 

Suite  718 

7046  Hoi fy wood  Btvd. 

Hollywood  CA  90023 

There  is  a  rather  important 
piece  of  legislation  before  the 
US  Congress  right  now.  It's  ti- 
tled H.a  2203,  and  it  has  a  direct 
bearing  on  the  future  of  the  US 
Amateur  Service.  Its  purpose  is 
actually  twofold:  First,  it  permits 
the  FCC  to  legally  utilize  the 
talents  of  volunteer  amateur 
radio  operators  as  "auxiliary 
ears  for  the  FCC"  in  monitoring 
both  the  Amateur  and  Citizens 
Radio  Service  for  those  who  vio- 
late the  rules  of  either. 

The  bill  also  addresses  an* 
other  important  problem^  that  of 
legally  continuing  the  Novice 
Licensing  Program  using  volun- 
teer examiners.  Yoy  might  re- 
member that  an  FCC  lawyer 
found  the  latter  to  be  an  illegal 
program  since  the  current  law 
strictiy  forbids  the  use  of  non- 
FCC  personnel  to  perform  FCC 
duties.  While  the  Commission 
has  GontinLjed  to  issue  Novice 
class  licenses  using  volunteer 
examineers,  it  has  been  looking 
for  a  permanent  solution. 


The  bill  you  are  about  to  read 
is  the  answer.  It  deais  with  both 
problems  in  a  simple,  uncompli- 
cated way.  It  makes  use  of  the 
talent  available  within  the  ama- 
teur community,  while  keeping 
ultimate  authority  on  regulatory 
matters  within  the  purview  of 
the  Commission  itself. 

Ray  Frost  WA6TEY  has 
worked  closely  with  Congress- 
man Dannemeyer's  staff  in  re- 
gard to  its  preparation.  To  that 
end.  Frost  had  solicited  input 
from  the  amateur  community- 
The  result  of  many  months  of 
preparation  is  now  before  Con- 
gress itself.  The  bill  reads  as 
follows: 

H.R.2203 
A  bill  to  amend  the  Communica- 
tions Act  of  1934  to  permit  the 
Federal  Communications  Com- 
mission to  employ  voluntary  ser- 
vices for  purposes  of  monitoring 
violations  of  the  Act  by  amateur 
and  citizens  band  radio  service 
station  operators  and  for  pur- 
poses of  preparing  and  admin- 
istering examinations  for  cer- 
tain amateur  station  operator 
licenses. 

Be  it  enacted  0y  the  Senate 
and  House  of  Bepresenfatives 


of  the  United  States  of  America 
in  Congress  assembled.  That 
section  4(f)  of  the  Communi- 
cations Act  of  1934  <47  U.S.C. 
154(f))  is  amended  by  adding  at 
the  end  thereof  the  following 
new  paragraph: 

"(4HA)  For  purposes  of  moni- 
toring any  violation  of  any  pro- 
vision of  this  Act,  and  of  any 
regulation  made  by  the  Commis- 
sion pursuant  to  this  Act,  relat- 
ing to  amateur  station  transmis- 
sions, the  Commission,  without 
regard  to  part  111  of  title  5.  United 
States  Code,  may  (i)  recruit  and 
train  any  Individual  licensed  by 
the  Commission  to  operate  an 
amateur  station;  and  (ii)  accept 
and  employ  voluntary  and  un- 
compensated services  of  such 
individual.  For  purposes  of  re- 
cruiting and  training  such  in- 
dividual, the  Commission,  with- 
out regard  to  part  III  of  title  5, 
United  States  Code,  may  accept 
and  employ  voluntary  and  un- 
compensated services  of  any 
amateur  station  operator  or- 
ganization, 

"(B)  For  purposes  of  monitor- 
ing any  violation  of  any  provi- 
sion of  this  Act,  and  of  any  regu- 
lation made  by  the  Commission 
pursuant  to  this  Act,  relating  to 
transmissions  of  any  citizens 
band  radio  service  station,  the 
Commission,  without  regard  to 
part  III  of  title  5,  United  States 
Code,  may  (i)  recruit  and  train 
any  individual  licensed  by  the 
Commission  to  operate  a  cHi- 


zens  band  radio  service  station: 
and  (ii)  accept  and  employ  vol- 
untary and  uncompensated  ser- 
vices of  such  individual.  For  pur- 
poses of  recruiting  and  training 
such  individual,  the  Commis- 
sion, without  regard  to  part  III  of 
title  5,  United  States  Code,  may 
accept  and  employ  voluntary 
and  uncompensated  services  of 
any  citizens  band  radio  service 
station  operator  organization, 

■*(C)  For  purposes  of  prepar- 
ing or  administering  any  exami- 
nation for  the  least  privileged 
class  of  amateur  station  opera- 
tor license  established  under 
section  303(1)  of  this  Act,  the 
Commission,  without  regard  to 
part  111  of  title  5,  United  States 
Code,  may  accept  and  employ 
voluntary  and  uncompensated 
services  of  any  individual  who  is 
licensed  by  the  Commission  to 
operate  an  amateur  station  and 
whose  license  is  not  of  such 
class. 

"(D)  Any  person  who  provides 
voluntary  and  uncompensated 
services  under  this  paragraph 
shall  not  be  considered,  by 
reason  of  having  provided  such 
services,  a  Federal  employee  for 
any  purpose. 

"(E)  For  purposes  of  this  para- 
graph^ the  term  'citizens  band 
radio  service  station'  has  the 
meaning  given  such  term  in  sec- 
tions 95.401  and  95.603  of  title 
47,  Code  of  Federal  Regula- 
tions, including  any  amendment 
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to  such  term  as  hereafter  may 
be  made  toy  the  Commission,"'. 

Sec.  2.  Section  605  of  the 
Communications  Act  of  1934  (47 
U.S,C.  605)  is  amended  by  add* 
ing  at  the  end  thereof  the  fol- 
lowing new  sentence:  '*Thls  sec- 
tion shall  not  apply  to  any  re- 
ceipt, dJvulgence,  pubticatlon, 
or  utilization  of  the  contents  of 
any  amateur  or  citizens  band 
radio  service  station  transmis- 
sion by  any  individual  in  the 
course  of  providing  voluntary 
and  uncompensated  monitoring 
services  to  the  Commission 
under  subparagraph  (A)  or  (B)  of 
section  4(f)(4)  of  this  Act." 

From  my  point  of  view,  H.R. 
2203  Is  a  necessity.  First,  it's  a 
very  cost-eftective  measure  in 
these  inflationary  times.  If 
passed,  it  will  mean  that  the 
FCC  will  no  longer  be  abfe  to  cry 
poverty  in  regard  to  the  enforce- 
ment of  its  rules.  This  is  espe- 
ciaily  important  in  regard  to 
cases  of  chronic  malicious  in- 
terference. Cutbacks  in  the 
FCC's  budget  already  have  been 
announced. 

In  mid-March,  retiring  FCC 
Chairman  Robert  E-  Lee  told 
a  congressional  subcommittee 
that  the  Reagan  budget  ax  witi 
force  a  25%  reduction  in  the 
agency's  Compliance  Program, 
and  Field  Operations  Bureaus  in 


Beaumont  TX,  Savanrah  GA, 
Cincinnati  OH.  Pittsburgh  PA, 
and  Washington  DC  will  be 
closed  down  in  fiscal  1982.  Also, 
the  Monitoring  Station  in 
Anchorage  AK  wiH  be  terminate 
ed,  as  will  a  number  of  the  Com- 
mission's Special  Enforcement 
Teams. 

The  FCC  also  is  dropping 
quarterly  travel  to  77  cities  for 
the  administration  of  amateur 
and  commercial  exams,  in  fiscal 
1962,  these  trips  will  become 
annual  occurrences.  Some 
sources  say  that  they  may  be 
terminated  entirely  if  monies  are 
not  available.  This  would  mean 
that  obtaining  an  amateur  ticket 
other  than  Novice  could  become 
almost  an  impossible  task  for 
some- Hither  travel  whatever  dis- 
tance Is  necessary  at  your  own 
expense  or  wait  for  "next  year" 
should  you  fail!  And,  if  all  this 
were  not  enough,  Lee  predicts 
that  the  processing  time  for  an 
amateur  license,  which  is  cur- 
rently 41  days  or  less,  will  in* 
crease  significantly.  Expect  St  to 
become  a  minimum  of  65  days 
at  best. 

Obviously,  the  Reagan  bud- 
get places  the  FCC  in  a  bmd.  It 
also  places  the  amateur  com- 
munity In  a  similar  position 
since  these  cutbacks  seriously 
endanger  the  vitality  of  our  ser- 


vice. At  least  in  part,  H.R.  2203 
offers  some  relief  from  this.  If 
enacted,  it  will  take  part  of  the 
burden  off  the  Commission's 
shoulders.  It  will  mean  con- 
tinuance of  Novice  license 
testing.  It  will  mean  that  we  can 
expand  our  efforts  to  self-regu^ 
late  our  service,  and  that  those 
who  violate  the  terms  of  their  li- 
censes will  not  be  permitted  to 
continue  their  activities  just  be- 
cause the  Commission  doesn't 
have  the  funding  to  weed  them 
out.  it  can  help  keep  our  ama- 
teur bands  from  becoming  car< 
bon  copies  of  the  1 1  -meter  band. 

Whetheryou  like  or  dislike  the 
measure,  I  urge  that  you  reread 
it  several  times  and  voice  your 
opinion  on  it,  In  regard  to  the  lat- 
ter^  your  comments  should  be 
addressed  to  the  members  of 
the  Congressionai  Subcommit- 
tee on  Telecommunications, 
Consumer  Protection  and  Fi- 
nance, A  complete  list  of  all 
those  involved  with  this  commit- 
tee appears  a1  the  end  of  this 
column.  Also,  if  you  find  your- 
self in  support  of  the  measure, 
why  not  drop  a  OSL  card  to  its 
sponsor.  Congressman  Wiliiam 
E.  Dannemeyer,  1032  Long  worth 
BIdg,,  Washington  IX  20515. 
This  as  a  way  of  saying  thanks 
to  the  congressman  for  his  ac- 
tive interest  on  our  behalf, 


ATso,  another  QSL  to  Ray 
Frost  WA6TEY,  14421  Hope  St., 
Garden  Grove  CA  92643,  might 
be  apropos  in  this  case.  Without 
Ray's  input,  there  is  no  telling 
what  H.R.  2203  might  have  read 
like.  Thanks  to  him,  if  s  a  rather 
positive  step  that  helps  foster  a 
vital  Amateur  Service  while  help- 
ing to  continue  the  deregulation 
process.  As  you  can  guess,  I 
support  the  bilL  You  must  make 
up  your  own  mind. 

Subcommittee  on  Teie^ 
communications,  Oonsumftr 
Protection^  and  Finance 
Room  B333 
Raybum  Office  Bidg. 
Washington  DC  20515 
Congressmen 
Timothy  E.  Wirth,  Chairman 
Ronald  U.  MottI 
James  H.  f^arkey 
Thomas  A,  Luken 
Al  Swift 

Henry  A.  Waxman 
Cardiss  Collins 
W.J.  Billy  Tauzin 
John  D.  Dingell,  Chairman,  97th 

Congress 
James  M.  Collins 
Matthew  J.  Rinaldo 
Carlos  J.  Moofhead 
Marc  L  Marks 
Thomas  J.  Tauke 
Thomas  J.  Bllley 
James  T.  Broyhiil 


FCC  ENCOURAGES  AMATEUR 
RADtO  EXPERIMENTATIONS 

Consistent  with  a  recent 
Commission  amateur  radio  defi- 
nition thatt  "The  Amateur  Radio 
Service  is  for  technicaily-in* 
dined  persons  who  wish  to 
learn  about  and  experiment  with 
radio  communications  equip- 
ment  and  operating  tech- 
niques" (Commission  Order  of 
November  6,  1980),  Interested 
radio  amateurs  are  encouraged 
to  €)<periment  with  new  meth- 
ods of  transmission  and  new 
radio  technologies. 

The  Commission  realizes  that 
in  certain  instances  proposed 
experiments  may  conflict  with 
existing  rules,  and  may  there- 
fore require  a  Commission  rule 
waiver.  The  Commission  Is  will- 
ing to  grant  rule  waivers  for 
many  different  experimental 
purposes,  including: 


•  Spread^spectrum  modulation 
techniques 

•  Packet-switching  networks 

•  Radioteleprinter  codes,  other 
than  ASCII  and  Baudot 

•  "Beacons"  lor  propagation 
studies 

•  Medium-scan  television 

•  Frequency  and/or  amplitude 
'*compandoring" 

•  Digitized  voice  techniques 

•  Digitized  video  techniques 

•  'Trunked"  repeater  systems 

•  EME  communications 

For  example,  on  March  6, 
1981,  the  Private  Radio  Bureau 
granted  Special  Temporary  Au- 
thority (STA)  to  25  radio  ama- 
teurs affiliated  with  the  Amateur 
Radio  Research  and  Develop- 
ment Corporation  (AMRAD)  to 
experiment  with  spread-spec- 
trum transmission.  (Spread- 
spectrum  is  an  application  of 
broadband   transmission  that 


appears  to  make  more  efficient 
use  of  congested  frequency 
bands  than  does  conventional 
narrowband  transmission.) 

On  August  15,  1980.  an  STA 
was  granted  for  two  years  to  a 
radio  amateur  to  conduct  exper- 
iments in  digital  phase-shift  key* 
ing  in  the  HF  phone  band,  where 
slow-scan  television  is  author- 
ized. During  November.  1980, 
four  amateur  licensees  were 
granted  a  rule  waiver  to  permit 
transmissions  of  the  digital 
teieprinter  coda  for  the  purpose 
of  conducting  experiments  to 
develop  an  error-free  mode  of 
amateur  teleprinter  communica- 
tions. These  recent  examples 
represent  only  a  small  sagment 
of  the  many  avenues  of  experi- 
mentation open  to  licensees  in 
the  Amateur  Radio  Service. 

Ucensees  wishing  to  conduct 
experiments  within  the  amateur 
bands  should  first  refer  to  the 
Commission's  rules  to  deter- 
mine if  a  Commission  rufe  waiv- 
er is  required.  If  the  experiment 
may  be  conducted  In  accor- 
dance with  the  rules*  no  commu* 
nication  with  the  Commission  is 


required.  However,  if  a  proposed 
experiment  wiil  conflict  with  any 
of  the  Commission's  rules,  the 
licensee  conducting  the  experi- 
ment must  write  to  the  Commis- 
sion and  request  a  waiver  of  the 
specific  rule(s).  Waiver  request 
letters  should  be  addressed  to: 
Federal  Communications  Com- 
mission, 334  York  Street.  Gettys* 
burg  PA  17325;  Attention:  Tech- 
nical Section. 

The  content  of  the  waiver  re* 
quest  letter  should  cover  com- 
plete details  of  the  proposed  ex^ 
periment,  including  all  technical 
parameters,  specific  frequen- 
cies to  be  used,  and  a  lustifica- 
lion  for  the  project.  The  Com* 
mission  wUI  approve  or  deny 
your  request  in  writing*  and  no 
experimentation  may  com- 
mence until  the  written  approval 
is  received. 

FCC  NO  LONGER  tSSUES 

LICENSES  TO  NEW  AMATEUR 

RADIO  CLUB.  MILITARY 

RECREATION,  OR  RACES 

STATIONS 

Due  to  the  large  number  of  in- 
quiries the  Commission  is  re- 
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ceivifiQ  pertaining  to  the  licens- 
ing of  club,  military  recreation, 
and  RACES  stations  in  the  Ama- 
teur Radio  Service,  the  following 
information  is  provided. 

In  May,  1980.  the  FCC 
adopted  a  Third  Report  and  Or- 
der amending  Part  97  of  the 
Commission's  rules.  This  action 
simplified  the  licensing  and  call- 
sign  assignment  system  for 
sych  stations  in  the  Amateur 
Radio  Service.  Section  97.37 
was  amended  with  a  new  para- 
graph (b)  which  reads  as  fol- 
lows: 

{bj  Only  modification  and/ 
or  renewal  station  li- 
censes will  be  issued 
for  club  and   military 
recreation   stations. 
No  new  licenses  will 
be    issued    for   these 
types  of  stations. 
The  text  of  Section  97,171 
was  amended  also,  wrth  the  ad- 
dition  of  a  new  paragraph  (b) 
which  reads  as  follows: 
(b)  Only  modification  and/ 


or  renewal  station  It- 
censes  will  be  issued 
for   RACES   stations. 
No  new  licenses  wfll 
be  issued  for  RACES 
stations, 
A  change  In  the  trustee  of  a 
club,  person  fn  charge  of  the 
mifitary  recreation   station,   or 
responsible  civil  defenseofficiai 
will  be  treated  as  a  modification 
to  the  existing  station  license. 

In  addithon,  a  change  in  the 
station  location  or  a  change  in 
the  name  of  an  existing  station 
wiN  be  construed  as  a  license 
modification.  No  new  callsign 
will  Reassigned. 

The  desire  for  a  new  license 
seems  to  arise  most  often  in 
connection  with  club  stations. 
The  club  members  can  select  a 
licensed  amateur  radio  operator 
as  a  trustee  for  the  station  and 
then  use  the  trustee's  primary 
callsign  as  the  club's  callsign. 
This  would  be  considered  as  a 
modification  to  an  existing 
license. 


The  Federal  Communtcatfons  CommissJon  Prr/ate  Radfo  Bureau 
Chief,  Carlos  V.  Roberts  (second  from  right),  presents  a  Spectai  Tem- 
porary Authority  to  experiment  with  spread-spectrum  transmission 
to  Hal  L  Feinstein  WB3KDU  (far  left)  and  Paul  L  Rinaldo  W4Ri  Dr. 
Michael  J.  Marcus  (far  right).  Chief,  Technical  Pianning  Staff  of  the 
Commission's  Office  of  Science  and  Technology,  witnesses  the 
ceremonial  occasion  at  the  Commissfon*s  offices,  March  6,  7987. 
Messrs,  Feinstein  and  Rinaldo  are  two  of  25  amateurs  at  filiated  with 
the  Amateur  Radio  Research  and  Development  Corporation  granted 
the  Special  Temporary  Authority  for  experimentation. 


RTTY  LOOP 


Marc  t.  Leavey,  M.D.  WA3AJR 
4006  Winlee  Road 
Randallstown  MD  27133 

It's  June!  And  with  the  month 
come  all  Hinds  of  good  things, 
not  the  least  of  which  is  this 
month's  edition  of  RTTY  Loop. 
whJch  marks  the  beginning  of 
our  fifth  year! 

i  sincerely  appreciate  the  in- 
terest you  all  have  expressed  In 
RTTY,  and  In  this  column,  over 
the  past  four  years.  Many  new- 
comers have  asked  about  the 
availability  of  older  material 
from  the  column.  Art  Galvez 
KA7GTP  of  Eugene  OR  is  one 
who  writes  that  he  received  an 
old  copy  of  73  as  a  gift,  and  was 
interested  by  the  magazine's 
contents,  especially  RTTY  Loop- 
He  wonders  if  an  index  to  old 
columns  is  available,  or  if  we 
plan  to  publish  a  compilation  of 
old  columns  in  book  form. 

Welt.  An,  that  is  exactly  what 
is  planned.  Over  the  next  few 
months  I  hope  to  extract  what  I 
can  from  the  first  few  years  of 
RTTY  Loop,  and  we  hope  to  offer 
it  in  book  form  to  those  who  may 
have  missed  it  or  who  want  to 
add  it  to  their  fibraries.  Watch 


this  column  for  details.  Oon*t 
forget  the  other  73  Radio  Book- 
shop publications  on  RTTY, 
which  are  advertised  in  the  mag- 
azine, They  provide  a  valuable 
source  of  RTTY  information. 
Above  all,  I  hope  you  plan  to 
continue  reading  73,  where 
more  articles  of  interest  appear 
than  anywhere  else,  not  to  men- 
tfon  the  continuing  saga  of 
RTTY  Loop. 

Moving  right  along,  another 
big  item  in  June  is  Fieid  Day.  I 
know  that  many  of  the  clubs  are 
gearing  up  for  that  big  weekend^ 
June  27-28,  but  how  many  of 
them  are  actively  courting  the 
press?  One  of  the  biggest  com- 
plaints I  hear  at  gatherings  of 
hams  is  that  this  paper  or  that 
magazine  carried  an  article  that 
somehow  cast  a  bad  light  on 
amateur  radio. 

One  of  our  boosters,  the  Stark 
RTTY  Group  out  in  Massiilon 
OH,  did  a  bang*up  job  of  publici- 
ty in  last  year's  effort,  as  Fig.  1 
shows. 

Why  don't  you  try  It?  Write  up 
a  press  release,  five  hundred 
words  or  so^  describing  your 
club  and  Its  efforts  and  send  it 
off  to  local  publications.  Don't 


just  concentrate  on  the  big  daify 
papers— send  one  to  the  neigh- 
borhood weeklies  and  shopping 
center  giveaways.  They  are  all 
eager  to  receive  news  of  local 
activities^  and  something  like 
this  is  that  much  good  news  for 
the  readership.  Send  it  in  early, 
don*t  forget  to  provide  some 
means  of  contacting  an  individ- 
ual for  cfariftcation  or  more  de- 
tailj  and  enjoy  the  spotlight. 

Way  back  when,  it  took  a 
boat-anchor  transmitter  and  a 
clunky  old  grease-monger  ma- 
chine to  get  on  RTTY.  Now,  with 
computer-controlled  stations 
and  video  terminals,  more  and 
more  hams  will  be  giving  it  a 
fling.  To  this  end,  Dr.  R.  B.  Gober 


W5ZNN,  a  dentist  who  is  the 
Mayor  of  Corsfcana  TX,  sends  in 
a  letter  with  several  quest ioris. 
"Will "  he  writes,  ^Interference 
from  automatic,  computer-con* 
trolled  RTTY  stations  become  a 
problem  when  these  stations 
come  on  the  air  with  no  operator 
pfesent?"  Much  as  nets  now  de- 
clare certain  frequencies  in  the 
75-meter  phone  band  unto  them- 
selves, he  wonders  about  claims 
of  frequency  ownership  by  mail- 
boxes, ASCII  groups,  and  the 
like.  He  also  wonders  about  pro- 
viding OX  windows^  and  possi- 
bly revamping  the  band  seg* 
ments. 

I  realfy  don't  know  the  answer 
to  these  questions.  1  would  hope 


Stark  RTTY  to  pmrtidpatf  In  ofltloawide  ham  radio  ffefd  dsty 
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Fig.  t.  Samples  of  positive  amateur  radio  pubficity  by  the  Stark  RTTY 
Group  of  Massiilon  OH. 
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Fig.  2.  Shift  pot  circuit 


that  as  RTTY  becomes  more 
common,  and  I  have  no  doubt 
that  with  the  popularization  of 
ASCII  it  will,  some  form  of  band 
plan  will  emerge  that  will  keep 
everybody  happy.  It  would  seem 
as  though  a  frequency  hog  Is  a 
frequency  hog,  whether  operat- 
ing SSB  on  75  or  RTTY  on  20, 
and  that  to  solve  that  problem 
we  have  to  deal  with  the  basic 
relationships  hams  have  with 
hams,  rather  than  trying  to  put 
down  this  group  or  that. 

Clearly,  when  and  if  automat- 
ic stations  become  common,  It 
will  still  be  ihe  operator,  present 
or  not.  who  will  be  responsible 
for  preventing  interference.  I  am 
afraid  that  If  we  do  have  a  pro- 
liferation of  Interference-caus- 
ing automatic  stations,  the 
powers  that  be  will  step  in  and 
we  won't  have  the  problem  any 
more,  because  we  won't  have 
the  privilege  of  running  such  a 
station.  I  would  encourage  any- 
one developing  an  automatic 
station  to  provide  for  ample 
monitoring  to  prevent  stepping 
on  others. 

Okay,  gang,  let's  get  practical 
now,  and  down  to  basics.  Fran* 
CIS  W.  Sorovec  WD9HPA  from 
Fort  Wayne  IN  is  frustrated  as 
the  devil  in  his  attempts  to  get 


onto  RTTY.  Francis  states  that 
he  currently  operates  upside 
down  on  20  meters,  with  his 
Swan  350.  He  got  an  old  Ranger 
M  transmitter  and  would  like  to 
know  how  to  hook  the  whole 
thing  together. 

The  shift-pot  circuit  has  been 
covered  t>efore  in  this  column, 
back  in  January,  1978.  It  uses  a 
diode  switch  to  place  a  small 
capacitance  on  the  frequency- 
determining  circuft  of  a  vfo,  thus 
lowering  Ihe  frequency.  By  ap- 
plying the  bias  voltage  during 
space,  a  correct  (low— space; 
high— mark)  FSK  signal  is  pro- 
duced. Because  of  the  charac- 
teristics of  the  circuit,  you  can 
vary  the  voltage  applied  to  the 
diode,  and  thus  vary  the  ap* 
parent  capacitance,  changing 
the  obtained  shift.  A  simple 
diagram  of  such  a  circuit  Is 
shown  in  Fig.  2. 

The  transmitter  in  question, 
the  Ranger  II,  resembles  many 
other  transmitters  of  its  era  in 
that  it  uses  a  pentode,  a  6AU6« 
as  the  vfo  tube-  Connecting  the 
high  end  of  the  capacitor  to  pin  7 
of  the6AU6,  the  cathode,  will  en- 
able the  circuit  to  shift  the  fre^ 
quency  appropriately.  Why  a 
trimmer?  Different  circuits  need 
different   amounts  of   capaci- 


tance. Once  it  is  adjusted,  Ihe 
trimmer  need  never  be  touched 
again,  and  I  have  built  these 
shifters  using  a  small,  fixed 
mica  capacitor  in  the  12'pF 
range.  The  potentiometer,  locat- 
ed external  to  the  capacitor- 
diode  assembly,  should  have 
enough  range  to  allow  adjust* 
ment  to  either  170-Hz  or  (shud- 
der) 650-Hz  shift.  Hope  this 
helps,  and  maybe  we  will  work 
on  the  air* 

As  I  write  this  column,  the 
second  Greater  Baltimore  Ham- 
boree  and  Computerfest  has 
just  ended.  Last  year's  meeting 
was  highlighted  by  the  appear- 
ance of  Wayne  Green;  the  ARRL 
graced  this  year's  group.  I  was 
quite  impressed  by  the  in- 
creased showing  of  digital 
equipment  among  the  flea- 
market  offerings.  We  are,  at 
long  last,  beginning  to  see  an 
end  to  the  World  War  II  boat  an- 
chors, and  more  and  more  of 
the  "first-generation"  computer 
equipment,  circa  1975,  is  show- 
ing up  for  secondhand  pur- 
chase, I  was  stunned  by  what 
many  of  the  guys  were  asking, 
though,  it  will  take  some  time  for 
the  market  for  recycled  com- 
puter hardware  to  develop,  but  it 
will  only  do  so  if  items  are  of- 
fered for  what  they  are  worth, 
not  what  they  cost  originally  or 
what  it  would  cost  to  replace 
them  now. 

For  example,  I  saw  several 
older  computer  terminals  being 
offered  for  close  to  what  they 
cost  new  during  the  mid  1970s. 
Now,  I  know  that  a  new  fancy 
terminal  may  cost  five  or  six 
hundred  dollars,  or  more,  but 


that  does  not  mean  that  an  old 
one  that  cost  $250  new  is  still 
worth  It. 

Flea-market  and  secondhand 
equipment  provides  a  valuable 
function  in  amateur  radio,  get- 
ting newcomers  started  with  a 
minimum  of  Investment.  Much 
of  the  equipment  is  used  for  a 
year  or  two,  then  resold  to 
another  ham  down  the  line  to 
get  him  started.  I  am  afraid  that 
offering  equipment  five  years 
old  and  several  levels  out  of  date 
at  nearly  new  prices  does  little 
to  encourage  such  trade.  That's 
my  opinion.  Any  comments? 

In  the  way  of  new  equipment,  I 
have  purchased  several  items, 
and  a  few  things  have  become 
available^  for  review  in  the 
future.  I  hope  to  examine  more 
than  the  ^'strict"  RTTY  equip- 
ment, that  is,  terminals,  demod- 
ulators, and  the  like.  Any  or  all 
equipment  that  is  of  interest  to 
the  RTTYer  Is  fair  game  here, 
and,  hopefully,  1  will  be  able  to 
cast  some  light  where  none  was 
before,  in  the  planning  stage 
now,  for  example,  are  reviews  of 
several  Items  usually  Ignored  by 
the  magazines,  but  vital  to  the 
functioning  of  a  RTTY  station. 
More  on  that  in  the  months  to 
come. 

Next  month  I  will  conduct  my 
annual  {it  seems)  session  on 
how  to  get  your  computer  onto 
RTTTY-  Many  of  you  have  written 
with  Interesting  experiences  In 
computer  RTTY,  and  I  hope  to 
share  many  of  them  with  the 
readership  and  pass  along  a 
few  tips  of  my  own.  Where's  that 
gonna  be?  Why,  right  here,  in 
RTTY  Loop! 


Riprinted  from  tk  Federal  Regiifer 


of  tti«  Commission'a 
To  ProvhS*  lor  EvcepUan  to  ttM 
PVW«tt  Powttr  L^nH«tlQfl  tn  Two 
A(MHk)nal  Military  Ar€a»,  and  To 
Provld*  for  ComrnunlcatJonB  With 
Sat9iiit»t  by  Amat«ur  R»ctio  Statioiis 
m^in  C4rUln  Ullltafy  Areas 

AQEitCV:  Federal  Comsiumcatfofii 
Convntbaiofi. 

AcnofH  Final  rvlew, 

ftUMUARV:  Tlie  ConrnilatilDn  ^i  adopting 
mtea  tn  the  Amdlcur  Hudki  Service  ta 
leUx  ■  limitation  to  allow  atatioiu 
located  in  restricied  areai  near 
dea^ated  milllory  mftallatiofif  and 
opera  Sing,  m  Ihe  future,  m  the  Amat^yi^ 


Satellite  Service  to  comniuiiicate  with 
aaleliite^a  with  power  up  to  IJXXi  watts 
(equivaloit  iiorropicaUy  radiated 
power}.  The  Table  of  Frequency 
AllocatioriB  Eb  also  amended  to  Apecify 
two  addLtionciJ  arteBB.  Amale^ur- 
Terrcstiial  commiini cation  m  the 
restricted  afeas  will  remam  subject  to  a 
SO-watt  power  limit. 

EFiHECnvE  OATi;  April  8.  1301. 

AODHESSl  Federal  C'amrnujijcatiQn& 
CommUBion,  Waihinglon,  D.C.  2^554. 

FOR  FURTHEn  INFOPIMATIQH  COMTAqT: 

John  B.  fohniloD  or  Maurice  |.  DePciQt, 
Private  RadJo  fitiFeau.  f202}  332'49&4. 

SUPf^lflKIITJUtlf  INFOnMATlOl*: 
Adopted:  February  tt,  1901. 


fUsleated:  February  2a,  IflSS. 

In  the  tnBtter  of  amoadment  of 
$  d7.6l(b]|7)  of  the  Amateur  Radio 
Bcirvice  Rules  to  provide  for  Exception  to 
the  ^  wait  power  limitation  in  two 
additional  military  areai,  and  to  provide 
for  communicatians  with  Mtellites  by 
amateur  radio  stationa  within  certain 
mililaiy  areaff;  amendment  of  fi  2.106^ 
Table  of  Frequency  Allocations. 

By  thfi  Commission:  Chairman  F^rrli 
not  participating, 

1.  Tbe  Commissian  received  a  letter 
from  the  Radio  Amateur  Satellite 
Corporation  [AMSAT]*  requaf  ting  thft 
CommiBiion'ft  a&sUtance  in  r«movirvg 
the  50  wetl  transmitter  po^ver  limitationK 
in  (  97.e](bJ(7]  gF  the  Rvdes,  applicable 
to  amateur  radio  stations  In  certain 
paHa  of  the  country  operating  in  (he 
420-450  MHi  band  AMSAT  itatia  that 
In  order  to  use  any  new  gateUiles  that 
will  be  launched  m  the  hituret  usett 
ftlalions  will  require  500-1,000  wiitlA 
effitctive  rudiated  power  an  order  of 
magnitude  higher  than  that  required  lo 
use  previous  amaleur  satellites.  Ai  t 
eSQtequiaice.  it  anticipates  that  then 
will  be  a ■  many  aa  aeveral;  tbouiarid 
amateur  radio  atatHans  using  tlie  new 


|%aaelII^A  lalelliie  that  wUl  requlta  a 
waiver  of  §  97.61  [b)f 7)  to  permit  higher 
power  than  &0  watln,  AMSAT  feels  that 
smfindmi^nt  of  the  rule  woidd  eiitnlnate 
the  need  tor  rule  waivers. 

Z.  The  Frequency  band  42tM50  M^fa 
la  allocated  ii>  the  Amateur  Radio 
Service  on  a  non-interference  baiit  to 
the  Govemnifnit  Radiolocation  Service 
(See  S  2.100  of  the  Commi»Bion'a  rulea, 
Table  of  Frequency  Allocallona  and 
Foolnolo  US  S5  thereto].  Within  this 
band,  the  frequendei  435^$B  iVfHz  are 
allocated  lo  the  Amaleur- StateDlte 
Service  (ASAT),  an  conditian  that  no 
harmful  Interference  is  caused  to  th^ 
other  serviCGfli  Covemment 
Radiolocation  and  Amati^ur  Radio  {See 
I  97.415,  Footnote  1}.  Section  g7.B1(b}(5) 
rcquirei  that  amateur  radio  itations 
gperaliitg  in  the  freiiueiicy  band  4^0^50 
MHz  not  cause  interfereiiDe  to  the 
Covemment  Radiolocation  Service^ 
SectJon  07.61(b)(7)  identirieB  certain 
areas  of  the  United  Slates  where 
amateur  radio  atations  must  have 
f  pedal  authoiixatlon  horn  the  FCC 
Ertgineer  in  Chai^  (EtC)  and  the 
Military  Area  Frequency  Coordinator 
4MAFC)  before  the  station  may  transmit 
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%a  tha  420-450  MHz  band  with  mors 
tlisn  50  watlB  input  pa^'tr. 

1  In  its  rei:]UEst  for  assistance. 
AMSAT  Buggeata  that  the  Cosi&iJESidll 
pursue  the  mdttef  with  the 
Interdepertment  Radio  Advisiiry 
Committee  (IRACJ  to  determirte  whether 
the  milUary  would  have  any  objectian  to 
delcrlion  of  the  50  watt  power  iJmitBtion^. 
AMSAT  offer?  three  altema lives  that  il 
wirakt  consider  to  be  suitable,  '^^^hey  &re^ 

K  Modify  §  e7,mfb}{7}  to  increase  the 
Utiumitter  power  limit  from  the  present 
50  watti  to  250  or  500  watts  in  the  42&- 
450  MHz  band. 

B.  Modify  fi  97,fittb)t7]  to  delete  the  50 
wait  limit  in  the  435-^38  Mtli  ASAT 
Irst^uency  band.  Then  the  1,000  watt 
Umit  specified  in  |  97.67{a)  would  appty 
between  43S-i3a  MHz. 

C  Modify  I  W7.tn(h]{?}  lo  appTy  only 
to  amateur  stations  transmilting  with 
antenna  radiatloit  pattenu  below 
ek'vation  angles  of  10  degrees,  thus 
removing  the  50  wot  I  power  limit  for 
amateur  radio  stationa  comniuni eating 
with  the  satcllila, 

4.  Hie  Commission  took  the  matter  up 
with  IRAC.  IRAC  reported  that  the 
current  restrict  runs,  upon  which 

f  97Jn[b){7}  il  bi)i«d  are  vahd  and  are 
required  by  the  military  services.,  fri 
additioii^  IRAC  deternuned  that  two 
•ddtljona]  areas  must  be  added  to  those 
iKiw  ipecified  in  |  07.61  [b|[7)  where 
power  muat  be  limited  to  50  watts, 
unleBSn  BB  mentioned  in  paragraph  2^ 
apsQial  authorisation  has  been  obtained. 
llie  fint  area  Is  within  a  SO  mik  radius 
■fOlttad  Otis  Air  Force  Base, 
Matsachusetts.  The  o^er  is  within  a  SO 
mik  radios  artnmd  BeaJe  Air  Force 
Bftse.  California. 

5.  IRAC  atae  said  that  it  could  permit 
am Ateur  radio  itatjons  within  an^  of  the 
mililary  restricted  areas  to  communicete 
with  satellites,  on  ASAT  band 
frequencies  435^34  hAHz,  with  power 
not  lo  exceed  1,000  watts  ei^uivaleot 

Iso tropically  radiated  power.  However, 
those  amateur  railio  stationi  would 
liave  lo  maintain  a  minimami 
Irafumitting  antenna  elevation  angle  of 
10  degrees. 

6.  Amateur  radio  users  who  en.  age  to 
amateur  satetlite  operations  will  benedt 
from  the  re! station  of  the  rules  herein 
ordered*  Even  though  they  are  within 
any  of  the  mililary  rastricled  artiaa  they 
can  use  l,000  watts  power  as  long  as 
tholr  antennas  comply  with  the 
elevation  angle  specified^  However. 
amateur  radio  users  whose  stations  are 
located  is  the  specified  military  areas 
and  who  engage  solely  in  lerrettnaJ 
operations  will  be  required  tn  accept  the 
50  watt  power  limit  [unless  waived) 
since  amateur  usage  of  frequencies  in 
the  420-450  MHz  ban  is  predicated  on  a 
non-interferEnce  be  sis  to  the 
Govenini^Mt  Radiolocation  Service  in 
that  band. 

7.  We  are  als^  amending  9  2-106. 
Table  of  Frequency  AUocations^ 
Footaole  U-E  7»  to  reflect  in  that  r^e 
■ectloii  the  two  additional  military 
iresa. 

9>  The  sped  He  rule  amendments  that 
we  are  adopting  are  set  forth  in  the 
Appendix.  Authority  for  the 
amendments  Is  contained  In  Sections 
4(f|  end  3013  of  the  Conunuoi  cat  ions  Act 
of  1934,  as  amended.  We  are  dispensing 
with  the  prior  notice  and  public 
procedure  pirovitions  of  the 
AdmmistratiYe  Pr  cedtire  Act  as 
unneeenafy  face  5  U,S.C.  553CbH3](H}) 
since  the  military  services:  fl]  require  a 
power  restriclimi  for  terrestrial 
communicationa  of  amateur  radio 
stiitioCiS  located  near  mJlilsry 
instalLatlons;  and.  [2)  could  not  permit 
because  of  potential  interference  in 
military  activities,  any  rurlher 
ccmceauone  for  amateiir  satellite 
iTperflUnu. 

9l  Accordingly^  U  is  ordered,  effecttve 
April  &  19B1.  thai  Piarls  2  and  97  of  Ihe 
Commission's  Rules  are  amended  as  set 
forth  In  the  attached  Appendix, 


la  It  ti  further  ordered  Utat  this 
proceeding  J»  terminaled. 

11,  Enfotmation  concerning  these  rule 
changes  may  be  obtained  from.  |ohn  Bl 
Jcjhnston  or  Maurice  [.  DePont,  (302) 
&32-4964. 

iSeo».  4.  303,  307,  48  StPl..  «t8  nniBCtdad.  tQ6IK 
1082, 10e3:k  4?  U.S,C  IM-  303,  307J 
Fedaml  Cutnmunicatians  Conuiuss^iifL 
fVlBlam  I  Tricuidii 

A.  Part  t  of  Chapter  I  of  Title  47  of  tllB 
Code  of  Federal  R^gitetions  is 
amended,  ai  follows: 

Section  ^106  is  antended  by  adding 
new  paraiiraphs  (el  and  10  lo  Footnote 
U.S.  7  to  mad  as  follows; 

f  t^loA    TabI*  of  frequeney  athbcaltnna. 

*  «        «        ■        • 

VS.  FooliHitps 

•  •  «  *  • 

US- 7'  •  • 

(e)  in  fhw  State  of  MsflswJuisetta  withia  an 
BO-kitomelifT  {50  buIs)  radlil* alrtPiEad  IocsHoh 
at  Otb  Ak  F'arce  Base,  MsiiacbuBetts 
[latitudia  41^45'  H^  longilitd*  7D"3Z'  W). 

[f]  In  tha  Stuta  of  California  wilhin  an  8CK 
kilomelfir  (50  mile}  radlun  urdLind  iocstions  at 
Scale  Air  Force  Base,  CullldmJs  n^t^tudQ 
3ro8'  N..  longitude  izi'ZB'  W.J. 

*  *        «         «         • 

R  Part  97  of  Chapter  1  of  Title  47  of 

the  Code  of  Federal  ftagulatians  is 
amended,  as  follow*! 

1.  In  I  9^J1.  paragraph  (b)(7]  is 
amended  by  adding  new  subparagraphs 
fv]  and  [vi],  a  a  follows: 

ff  97.6 1    Authorized  frequendes  ancf 
emissions. 

•  «        «        •        « 

(v]  tn  the  State  of  Massachusetts 
tfilfe^  an  ao-kllometer  [bO  ciikl  radius 
of  41 '45-  N.  70' 32'  W, 

(vi]  In  the  State  of  California  within 
an  SO-kilometer  (SO  mile)  radius  of  39*08" 
N.,  \2r2tS'  W. 

Z,  In  I  97,4Z1p  a  new  paragrHph  {c)  Is 
Rdded  as  follows: 

i97j421    TetecnmmBTkd  operatJofi. 

[cj  Stations  in  telecommand  operation 
m»ay  transroll  from  with  in  the  military 
areaa  designated  In  fi  97.&i(bK7J  >n  the 
frequency  band  435-43fli  MHz  with  m 
rnaximum  of  611  watts  effective  radiated 
power  [1,000  watts  equivalent 
Ibo tropically  radiated  power).  The 
transmitting  antenna  elevation  Single 
between  the  lower  half  power  (-^3 
decibcis  relative  to  the  peak  or  antenna 
iHire  sight)  point  and  the  horizon  must 
always  be  greater  than  10*^ 

3.  A  new  fi  97.422  is  added  to  Subpart 
H  of  Part  97.  as  follows: 

f  97.42a    Eartti  o>penition. 

Stations  tn  earth  operation  may 
transmit  from  vrithin  the  military  areas 
designated  in  |  g7.ei(b)f71  in  the 
frequency  band  4115-438  MHz  with  a 
maJdmum  of&ll  watts  efTective  radiated 
irower  (1.000  watts  equivalent 
isotrnpicaTIy  radiated  power].  The 
transmstting  antenna  elevation  angle 
between  thi;  lower  half-power  (  — 3 
decibels  relative  to  the  peak  or  antenna 
bore  sight]  point  and  the  horizon  must 
always  be  greater  than  10*. 

|FR  Doc  n%-^ima  fiw  3-*-di:  waiv  umi 

BJLUHO  CODE  S71^-01-■l 


Type  AcceplAfwe  of  Equipment 
Marlitted  for  Us*  In  the  Amateur  Radio 


AQEAICV:  Federal  Communications 
Commission. 

action;  Final  rule  (second  report  and 
order) » 

suuiiAliv:  This  document  extends  the 
eS^ective  date  of  the  existing  regula Lions 
that  require  type  acceptance  of  all 
external  radio  frequency  power 
ampUriers  and  ampUfier  kits  capable  of 
operation  below  144  MHz,  afiecting 
primarily  those  amp li Hers  used  In  the 
Amateur  Radio  Service.  This  e^Etension 


Is  necessary  as  the  present  reguJationa 
are  due  to  expire  on  April  2&  \^6t^  The 
expiration  of  these  regulationi  would 
allow  the  marketing  of  external 
amplifiers  designed  for  illegal  operation 
in  and  around  the  Citizens  Band  Radio 
Service. 

OATce:  The  effective  date  of  the  order  la 
April  2a.  1981. 

AfiOAESS;  Federal  Comznunications 
Commission.  Washington.  DC  20554. 

POA  FUfTTHEJI  IKFOHMATlON  COrTTACn 

John  A.  Heed  OfTic^e  of  Science  and 
Technology,  Washington.  D.C  20554 

(202)fi&a-&zaa 

8LiPf»UMiNTAR¥  INFQflMATtON:  In  the 
mutter  of  amendment  of  Parts  2  and  07 
of  the  Commission's  Rules  to  require 
type  acceptance  of  equipment  marketed 
for  use  in  the  Amateur  Radio  Service. 

Second  Report  and  Order 

Adopted:  Mirdi  £L  19SL 

Rdeased:  MafuJi  t&,  19S1. 

By  ihe  Commission:  diairman  Vwtji*  Qflt 
participating:  Commiiiioner  loners  absent. 

1.  On  March  20. 197B,  the  Commission 
released  a  Report  and  Order  in  the 
above  entitled  matter  [FCC  70-107, 43 
FR  126621.  Tbut  document  implemented 
type  acceptance  procedures  and  certain 
technical  requirements  for  eictemal 
radio  frequency  power  amplifiers  and 
amplifier  kits  that  are  designc^d  for 
operation  below  144  MHz.  The  effect  of 
thai  order  was  to  require  type 
acceptance  for  the  majority  of  amplifiers 
used  in  the  Amateur  Radio  Service 
(AR5).  Type  acceptance  Is  a  procedure 
whereby  the  Commission  approves 
ratiio  trams  ml  t  ting  equipment  as  being 
capable  of  coojplyliig  with  the  necessaiy 
technical  specfncatioas.  Such  approval, 
where  required,  is  necesiairy  before  the 
equipment  may  be  marlceted.  See  47 
CFR  2.901  eiseq.  In  this  specific  case, 
the  type  acceptance  procedure  allows 
the  Coznmiseion  to  determine  whether 
the  external  amplifiers  are  capable  of 
meeting  thoee  FCC  technical  standards 
that  are  designed  to  minimize  the 
posfiibility  of  interference  and.  also,  to 
determine  whether  the  amplifiers  are 
Intended  for  use  only  in  the  ARS  and  not 
in  or  around  the  Citbens  Band  (CB) 
RadiD  Service. 

2.  As  noted  above,  compliance  with 
the  revised  technical  standards  to  allow 
for  the  commercial  manufacture  and 
tnarketing  of  these  external  amplifiers  la 
enforced  in  pari,  through  our  type 
acceptance  procedures,  The  standards 
were  impleniented  due  to  the  targe 
number  of  amplifiers  being  marketed 
mid  promoted  for  illegal  operation  in 
And  around  the  C8  Eadto  Service.  Sudb 
ilkgal  use  of  external  ampliners  created 
a  severe  interference  problem  to 
television  reception  and  to  the  reception 
of  other  radio  services.  It  was  estimated 
that  In  fiscal  year  1970  that  about  four 
million  persons  and  perhaps  as  many  at 
ten  million  persons  experienced 
Inlerference  to  televisions  reception 
from  CB  radio  stations.  About  half  of 
this  interference  was  caused  by  or 
inlensiiied  by  the  illegal  use  of  ihesa 
amplifieFS.  It  was  also  predicted  that 
this  Interference  would  significantly 
increase  unless  countered  by 
Commission  action. 

3h  These  interference  problems  are 
detailed  in  earl J fir  reports,  as  ciled  in  the 
refereime  Report  and  Order  in 
paragraph  one  and  in  the  Notice  of 
Proposed  Rule  Making  | released 
February  ZA,  197T1  for  this  docket  and 
will  not  be  further  repeated  here.  It  was 
dear  that  when  the  Commission  issued 
its  Order  on  the  subject  in  1978,  it  waa 
faced  with  resolving  a  sfirioua  national 
problem.  In  fuel,  the  interference  caused 
by  the  illegal  use  of  external  amplifiers 
was  BO  severe  as  to  require  immediace 
implementation  of  the  technical 
standards  and  type  acceptance 
requirement  by  this  Commission. 
Because  of  this  rapid  Implementatioiit 
the  technical  regulations  and  the  type 
acceptance  requirement  were  made 


eiffiective  for  only  three  years  so  that  the 
effecls  of  this  action  would  be  subject  to 
a  mandatory  review  prior  to  the 
eoipiration  date  of  April  2a.  19B1,  It  was 
expected  that  this  three  year  period 
would  allow  the  Commission  edditional 
lime  to  Investigate  other  methods  of 
controlling  the  promotion  and  use  of 
external  amplifiers  in  radio  ser\'iGes 
other  than  the  ARS  and  to  motijtor  the 
effectiveness  of  the  new  regulations- 

4.  OLiring  this  three  year  investigation 
period  other  methods  of  controlling  the 
manufacture  and  marketing  of  extcmial 
amplifiers  were  studied.  One  such 
method  was  to  require  the  showing  of  an 
appropriate  amateur  license  prior  to  the 
purchase  of  amateur  trun emitting 
equipment  (FCC  79-5SB}.  However,  as 
we  concluded  in  our  first  Report  and 
Order  in  this  Dacket^  no  other  method 
was  considered  to  offer  the 
effectiveness  provided  under  the  current 
type  acceptance  program.  The  problem 
with  attempting  to  require  retailers  to 
ask  potential  buyers  of  amateur 
equipment  to  display  their  amateur 
licenses  before  they  may  make  a 
purchase  is  that  it  is  uncertain  whether 
this  Commission  haa  the  legal  authority 
lo  impose  this  requirement  J  Even  if  the 
ComimBBion  had  such  authority,  there 
are  two  other  problem*.  First  this  type 
of  regulation  would  be  burdensome  fof 
retaiieiv.  Second  it  is  more  effective  fof 
the  Commission  lo  enforce  its 
regulations  through  contact  with  a 
limited  numbef  of  manufacturers  (i.e., 
through  type  acceptance)  than  with  a 
vast  number  of  sellers, 

5.  The  effeciiven€Sft  of  the  current 
t3fpe  acceptance  program  in  halting  the 
promotion  of  external  amplifiers  for 
illegal  applications  has  ted  this 
Commission  to  beheve  that  the  program 
should  be  continued.  Numerous 
manufacttirers  and  distributors  of 
amplifiers  designed  for  illegal  operation 
in  and  around  the  CB  service  have 
ceased  manufacture  and  marketingK 
although  legal  action  was  required  In 
some  instances.  The  majority  of  this 
Htigation  has  already  been  detailed  In 
previous  Commission  releases  arsd  will 
not  be  repeated  in  this  item.  Other  case,! 
are  still  under  investij^ation  with  court 
actions  pending  and^  therefore,  will  not 
be  discuBied.  However,  certain 
manufacturers  are  slill  promoting  their 
no n- type  accepted  amplifiers  for  Illegal 
operations,  Some  U.Sk  Attorneys  huva 
questioned  the  advisability  of 
prosecuting  these  manufacturers  for 
vjolalion  of  the  existing  type  acceptance 
requirement  due  to  the  impending  cut-off 
date  of  the  regulations.  These  U.S* 
Altomeys  feel  that  it  would  he 
inappropriate  to  prosecute  a 
menufacturer  for  violation  of  a 
temporary  regulation.  Instead,  most 
prosecutions  have  b«en  for  violations  of 
the  reguUition  that  prohibits  the 
manufacture  and  marketing  of  any 
external  ampli^er  with  amp  Lfi  cat  ion 
capability  between  24,00  MHz  and  15.00 
MHz  5  2.815(b)  of  the  Conunission'a 
regulations).  This  form  of  prosecution 
would  be  sufficient  provided  all  of  the 
amplifiers  promoted  for  CB  operation 
operated  within  that  banned  frequency 
lange.  Unforfunately,  many  do  not 
operate  within  that  frequency  range  as 
manufactured.  For  example,  without  the 
type  acceptance  requirement, 
manufacturers  would  have  no 
restrictions  on  producing  ampHners  that 
can  be  easily  altered  by  purchasers  to 
operate  with  CB  radio  equipment  even 
though  those  amplifiers  are  designed  to 
operate  above  or  below  the  prohibited 
&equency  rai^.  Thus,  it  is  necessary  to 
Invoke  a  violation  of  the  type 


ifliG  pntvi&joTi  1ti  tlie  Commuri  cat  Sons  Api  of 
1934.  ttt  amptidpd,  ihal  pftiVicJAi  {he  chief  iupport 
far ihii  rH|uinf}n«nt  li  S«ctlcm  SOZlal  (t?  U-SC- 
XSim}].  Th4i  SedHn  muihtmj^t  ibc  Canqnifaiw  li» 
-*  ^  "  ftiia4L«^  t«iwa««bk  n-ff utttioa  fovflmlni  Ihv 
dUcffcnsKat  potcstiai  of  de*K*»  *  *  •-  ^nd  hjiltcr 
ticin  ilMi  thrtt  rfjMtiPtifnn  «p^  la  Hui  mhM 
dmces,  ThH  Sectna  hs  tw^  iritad  ob  by  1|« 
GeHHiMlgci  to  eaiatikih  tiaadordi  fornsa 
'^dETicvt"  and  lo  prvhibiji  rtijiil«n  feetn  Ktling 
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ngotatlori  td  cover  all  of  the 
available  amplifier  nio<lrli.  That  acHon 
requlm  a  mmoval  of  the  cul-ofT  dale  for 
type  acceptance  in  ord^r  for  lhe«e 
regulaUoni  to  be  mciTe  genramUF 
effective.  !n  light  of  this  and  Iha 
inlormHtion  contained  in  I  he  preceding 
paragrepbsH  a  continuation  of  the 
present  typ#  acceptance  requirement 
would  be  in  Ihe  public  interest- 

6,  The  Ad  mini  strati  ve  Procedure  Act 
permits  fedEral  agenclea  to  forgo  the 
usual  notke  and  cominent  pnKedui^t  In 
rule  makingt  if '"  '  *  public  pnxxdum 
thereon  are  *  *  *  unnccf  ssary."  (S 
U.S.C  5*3lb)(3lfBl],  Prior  notice  and 
conimeni  procedurev  Cdnceiriing  a 
continue  lion  of  the  enfftnl  type 
acceptance  requironent  are 
tinnaceiffary  for  a  variety  of  reasoni. 
First,  the  posslbihty  of  a  permaneot  t>^e 
acceptance  requirement  was  pre vlotisly 
subject  to  public  commentg  in  this 
Docktrt  In  the  original  Notice  of 
Proposed  Rule  Makingn  42  FR  12204, 
releaied  February  2&  1977.  H  is  not 
anticipated  that  requettlng  additional 
commenu  on  the  subject  would  provide 
tiic  CommUaion  with  further  useful 
infonnalioiL  Second,  in  our  Report  and 
Order  in  Docket  No.  21117,  adopted 
February  Ifi,  19?S,  rvleated  Mafch  201 
ig7B,  4^  FK  12602.  we  indicated  that  tha 
Commission  might  make  the  tempornry 
type  acceptance  requirement  permanent. 
In  pamgraph  12  Of  tiiat  Orders  we  atated 
"If  at  Ihe  end  of  Ihia  three  year  period  it 
is  determined  that  the  type  acceptance 
requirement  is  still  necefswy  and  thai  it 
baa  Indeed  redured  the  profalenu  cauied 
by  these  ompliJiers,  thii  prtigraju  cart  be 
ix^n tinned  by  further  Commisditm 
action/'  During  ibis  thme  year  |wriod« 
we  have  not  received  any  advefie 
comments  regarding  the  type  acceptance 
requirement  Third,  in  otw  Reporl  and 
Older  In  Docket  No.  21117,  we  found 
that  the  type  acceptance  require  men  I 
itself  Imposed  only  a  slight  burden  on 
manufacturers. 

In  paragraph  13  of  that  Order  (while 
dticussipg  I  2.1DQ5(b]  of  our 

wygwtaHiitifa),  WB  «tat«L 

*  *  "  No  pjjice  of  ndf D  eqiiipraent  frocD 
any  iservlca  i^cniki  b«  Baffaatet  belan  » 
niimb^  of  tSBqileti  ava  tutted  to  detenniiie 
that  the  equipmeiil  il  in  c^mpliAD^  wilh  our 
Rfulatififii.  A*  IhtK  tetit  iJioiUd  lie 
performed  regardleibi  af  the  requi»ment  for 
type  acceptince*  the  only  Adtdilipnal  expenia 
that  typ«  acceptance  w^auld  ooit  the 
manurHclurtJT  or  suppKer  in  the  few  houn  ef 
papetvtotk  10  cofflpik  the  uppllcation  and  Ihe 
time  dilaif  in  mBrketuiit  during  whidh  ttie 
CofflAkiition  procedset  ihii  tpplicahoD. 

Fourlli.  all  the  Commistton  i*  now 
doing  la  making  a  rule  permanent  that 
WHS  found  10  be  in  the  pubHc  mtereil  in 
our  Report  and  Order  in  Docket  Na. 
21117.  Since  we  are  merely  contiiimng 
an  existing  rule,  there  will  be  no 
addition  a  I  impact  on  manufacturera, 
Finally,  as  die  cussed  above,  after 
exteDsive  and  pro  tractive  considerationt 
we  do  no\  believe  that  there  are  any 
viable  alternatives  to  a  continuation  of 
the  ly|»  acceptance  requirement. 

f.  tiw  enforcement  actions  by  Ihe  U.S. 
Attorney  1  and  the  Commission'^  Field 
Operationi  Bureau  agaimt  the 
manufacturers  of  those  ampLifiera 
juteaded  for  operation  around  the  C^ 
service  and  thereducUon  in  tha 
availability  of  these  amplifiers  to  the 
public  have  demortstr£ited  that  this 
method  of  controlling  the  Illegal 
operation  of  thefle  amplifiers  is  effective. 
However,  the  continued,  though  smaller, 
Ukgal  market  neceseitates  retaining 
these  regulations.  Therefore,  the 
expiration  date  of  the  type  acceptance 
requirement  for  entemal  radio  frequency 
power  amplifiers  and  amplifier  kits  ii 
deleted*  ■•  thowti  in  the  attadied 
appendix 

Bh  Other  changes  to  these  regulations, 
as  alao  »hown  in  the  appendix,  will  be 
made  In  accord  a  ncp  with  the  provlBtonS 
of  Subspdions  553fbl(a)(A)  and 
S53fbMa|(l3}  of  the  Administrative 
Ptocedure  Act  (5  U.S.C.  553),  These 


aub««@ltoni  allow  the  CommiaBiun  to 
finalize  regulations  without  the 
tiecesitity  of  providing  prior  notice  or 
seeking  comments  when  the  dionges 
iavobrs  interpretative  rules  or  "*  *  * 
wlien  tfte  agenry  for  good  cause  findf 
{and  incorporates  the  finding  and  a  brief 
statement  of  reaaons  therefor  in  the 
rules  iasued}  that  notice  and  public 
procedure  thereon  are  *  *  * 
unnecessary,  or  conlrary  to  the  public 
interest."  When  the  regulationa 
establiahlng  type  acceptance 
requirements  for  external  ampliflen 
were  implemented,  there  was  a 
cooaiderable  rush  Ln  their  preparatiun  In 
onleF  to  place  them  into  effect  at  the 
earllet!  potvible  time.  This  rush  was  due 
to  the  large  number  of  manufactareri 
promoting  their  amplifiem  for  Illegal 
operation  and  because  of  the  severity  of 
the  Interference  problems  resulling  from 
the  use  of  those  ampliriera.  As  a  result, 
some  edittirial  errora  in  the  regulations 
occurred  and  some  regulations  that  were 
either  awkward  or  unclear  were 
adopted.  The  language  of  these 
tegulations  has  therefore  been  reworded 
lo  correct  the  editofia!  errors,  to  clarify 
the  rfrquiremenls  and  to  refme  the 
staiement  of  the  requirements.  Since  the 
meaning  of  the  regulations  remains 
unchanged,  it  is  considered  unnecessary 
to  issue  a  further  Notice  of  Proposed 
Rule  Making  on  this  matter. 
Additionally!  the  prompl  claHficationof 
the  existing  regulations  is  in  the  public 
interesi  since  the  changes  will  make  the 
regulations  more  understandable  and 
encourager  cnmpliance.  Any  new 
problems  which  may  arise  in  the 
apecific  wording  of  the  Part  97 
regulatJOfis  C«i  be  considered  under 
Docket  No.  dO-729  which  looks  toward  « 
rtwrite  of  the  amateur  regulations  into  a 
"plain  language"  format 

9.  It  should  also  be  noted  that  the 
Commission's  policy  concerning  w  si  vers 
of  the  amplifier  technicitl  requirements 
or  the  type  acceptance  requirement  is 
unchanRed.  The  type  acceptance 
requiremenl  may  gtiU  be  waived  fpr 
those  amplifiers  designed  for  industrial 
aciimtillc  or  medical  {ISM}  appltcations. 
AddltionaUy,  waivers  of  the  lechnical 
requin^fnents  will  be  coiutdered  for 
those  ampliifien  dsM^ff^A  to  operate 
within  the  frequency  range  of  50.00  MItz 
to  54.00  Mliz  as  long  os  the  amplifiers 
can  not  be  easily  converted  to  operate 
at  lower  frequency  rani^es. 

ID.  Jn  view  of  the  foregoing,  this 
Commission  is  of  the  opinion  that  the 
amended  regulations,  as  deacrlbed 
above  and  in  the  attached  appendix,  are 
in  the  public  Interest,  convenience  and 
neceiaity.  The  authority  fmr  these 
amendments  is  contained  In  Sections 
4{i).  30t  anSfe).  303(0  and  3m(r)  of  the 
Communications  Act  of  liitJ^.  as 
amended.  Accordingly,  it  is  ordered, 
effective  April  2S.  1381,  that  Parts  2  and 
97  of  the  Commission's  Rules  and 
Regulations  are  amended  as  set  out  In 
the  attached  appendix.  It  is  further 
ordered  that  this  proceeding  is 
continued 

(Sect.  4v  303,  307.  4a  Stat,  at  amended.  10@&, 
1082.  WKi  47  US.Q.  IH.  303.  307) 

Fedefsl  QoifQZEiiuiujiiatiaTii  CpRlidusioii. 

Secretory. 
Appaodix 


PART  2— f  REQUENCY  ALLOCATIONS 
AND  RADIO  TReATf  M ATITRS; 
GENERAL  RULES  AND  REGUU^TlOhtS 

A.  47  CF^  Part  2  is  amended  as 
follows: 

1.  Section  2.&15  ia  a&eiiil«l  by 
revising  paragrapli  {c}  to  read  aa 
foiluwai 

f  2J  tS    E^vmai  r»dlo  trmjuency  power 
aFnpllflarm. 

t  a  i  •  * 

(c)  No  person  shall  manufacture,  sell 
or  lease,  offer  for  sale  or  lease  (including 
advertising  for  sale  or  leafle)  or  import, 
ship  or  distribute  for  ihe  purpose  of 


selling  or  leasmg  or  offering  for  sale  or 
lease,  any  external  radio  frequency 
power  amplifier  or  amphTier  kit  capable 
of  operation  on  any  frequency  or 
frEquendPS  below  144  MHt  unless  the 
amplirier  has  received  a  grant  of  type 
acceptance  in  accordance  with  Subpart  f 
of  this  Part  and  Subpart  C  of  Part  97  or 
other  relevant  Parts  of  this  Chapter  No 
more  than  ID  external  radio  frequency 
power  amplifiers  or  amplifier  kits  may 
be  conalructed  for  evaluation  purposes 
In  preparation  for  the  submission  of  an 
application  for  a  grant  of  type 
acceptance. 

No>4te. — For  lh«  puiposes  of  ihli  part,  an 
asiphfier  i^rU!  be  deemed  incapahlr  of 
opentliai  betow  \M  MHx  it  the  ampliflw  U 
not  capablff  of  bf  ing  eailly  modified  to 
increase  Ll9  ttnipUricalion  ohtracLefistics 
belaw  120  MHt.  tnd  either! 

fl)  The  mean  output  power  of  tha 
amplifier  decreases,  as  frequency 
decreases  from  144  Mt-tz,  to  a  point 
where  0  decibels  or  leas  gain  ia 
exhibited  at  120  MHz  and  below  120 
MH^  or 

[2]  The  amplifier  ia  not  capable  of 
even  shori  periods  of  operation  below 
120  SiHi  without  sustaining  permsneni 
damage  to  its  amplification  ctrcultiy. 

2,  Section  2.1001  is  amended  by 
revising  paragraph  (f][Zj  to  read  as 
follows; 

|f3.T001     Ctianijes  tn  lyp«  accepted 
equfprrwnt. 

{Z)  Modi  flea  lions  made  pursuant  to 
tills  Paragp^ph  are  limited  to  equipment 
used  at  UceiiMii  amateur  radio  stations. 

3.  Section  2.1005  is  amended  by 
revishtg  the  introductory  text  of 
paragraph  (c)  and  paragraph  (d)  to  read 
as  follows: 

$  Z1D0S    EQuiipmeftt  for  use  In  th*  Amofatir 
Radio  SvrvtcA, 

(c)  Any  supplier  of  an  externa!  radio 
frequency  power  amplifier  kit  as  defifted 
by  1 97.3|z)  of  this  Chapter  shall  comply 
with  the  following  requirements: 

{IJ  '  •  * 

{2]  '  '  * 

(3)  •  *  * 

f  5)  •  •  • 

(dl  Type  acceptance  of  external  radio 
frequency  power  amplifiers  and 
amplifiet  kits  may  be  denied  when 
denial  serves  the  public  tnteteift, 
convenience  and  necesiiiy  by 
preventittg  the  use  of  these  amplifiers  in 
services  other  than  the  Amateur  Radio 
Service.  Other  uses  of  these  ampltfiersj 
such  as  in  the  Citizens  Band  Radio 
Service^  6te  prohibited  (CB  Rule  21  of 
this  Chapler),  Examples  of  features 
which  may  result  in  the  denial  of  type 


acceptance  ere  contained  in  1 97*77  of 
this  Chapter. 

PART  17— AMATEUR  RADK)  SERVICE 

B.  47  CFR  Part  97  is  amended  as 
follows: 

1.  Section  97,75  is  amended  by 
revising  the  introductory  text  of 
paragraph  (a)  to  read  as  fullowsr 

$  9^7JS    U««  of  aif lemal  radio  (t«<|u«ocy 
{RFl  powef  amplifiers, 

(a)  Any  external  radio  frequency  [RF) 
power  amplifier  used  or  attached  at  any 
amateur  radio  station  shall  be  type 
accepted  in  accordance  with  Subpart  J 
of  P^Tt  2  of  the  FCCt  Rules  for 
opifation  tn  the  Amateur  Radio  Service, 
unless  one  or  more  of  the  followirig 

conditions  are  met: 

•        «        •        «        • 

2.  Section  97.7fi  Is  emended  by 
revising  Ihe  introductory  text  of 
paragraph  (al  and  subparagraphs  [a](l] 
and  lal(5)  to  read  as  follows; 


997.7S    Ftwpjlremanta  for  typi 
of  •xtemoi  rwfto  Fmoquvncy  [RF) 
iwniiniiia  and  txtamal  radk>  frtqutfiqf 
power  ampiiflar  IcMa, 

{al  Any  external  radio  frequency  (RF) 
power  amplifier  or  external  RF  power 
ampHfier  kit  marketed  (as  dertned  tn 
I  Z.S15  of  thii  Chapter),  manufactured* 
imported  or  modified  for  use  in  Ihe 
Amateur  Radio  Service  shall  be  type 
accepted  for  uee  in  the  Amateur  Radio 
Service  In  accordance  with  Subpart  J  of 
Part  2  of  the  FCC's  Rules.  This 
requirement  does  not  apply  if  one  or 
more  of  the  following  conditiont  are 
met: 

11]  The  smpltfieria  not  capable  of 
operation  on  any  frequency  or 
frequeticie*  below  144  MHz.  For  the 
purposes  of  this  part,  an  ampUHer  will 
be  deemed  to  be  incapable  of  operalioa 
below  144  MHz  if  the  ampliHer  is  not 
capable  of  bning  easily  modified  to 
increase  its  a mpiifi cation  characteristics 
below  120  MHj:,  end  cith- -    ' 

Ml  The  mean  output  pu    ..  _( the 
amplifier  decreases,  as  h^quency 
decreases  from  144  MHit.  to  a  point 
where  0  deobels  or  less  gain  is 
exhibited  at  12D  MHz  and  below  120 
MHz:  or 

fli]  The  amplifier  lb  not  capable  of 
even  short  periods  of  operation  below 
120  MHi  wnhout  sufitifioing  permanent 
dumage  to  its  amplification  circuitry. 

la)  • '  • 

(3)  •  '  * 

|4S  -  *  * 

.ih\  The  an^phfler  Is  purchased  in  used 
ajnditiQd  by  an  e<)uipmenl  dealer  from  m 
licensed  amaieur  radio  €|i«nitor  who 
constructed  or  modi  Red  the  equipment 
m  iiccordiince  with  |Z.1Q0I  of  the 
r^ulations  and  the  smpbrier  is  fiuiher 
sold  to  another  amateur  radio  operatot- 
for  use  at  Iheir  licenced  amateur  radio 
station. 


MM  HELP 


$6  reward  for  information 
leading  to  the  successful  con- 
version  of  a  H  ai  lie  rafters  SR-42A 
toFM. 

Nell  Johnson  WA4ZTN 

PO  Box  1 54 

Glenwood  FL  32722 

Needed:  schematic  and/or 
manual  for  a  Dumont  Model 
3Q4'A  oscilloscope.  I  will  reim- 


burse copying  cost  or  purchase 
manual 

S,  Capasso 
67  Purklns  St 

New  Haven  CT  06513 

I  need  an  ac  power  supply  for 
a  Gonsel  0-76  transceiver. 

R.  L  Waftburg  KftLLO 
1425  N.  Harwood 
Orange  CA  92667 
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Cal  Rltchey's  story  in  the  Jan- 
uary tssue  ("Over  the  Hump  and 
into  History'*)  was  good  reading. 
Aircraft  crews  were  indeed  scat- 
tered  over  several  countries,  In- 
ctudtng  India,  Nepal,  Bhutan, 
Burma,  and  what  is  now  Bangla- 
desh, while  Ffying  the  Hump 
from  India  to  China,  during 
WWIL  Stories  that  today  sound 
like  amusing  after-dinner  anec* 
dotes  once  were  crises  in  the 
lives  of  Hying  personnel  of  the 
Air  Transport  Command. 

The  ATC  carried  war  sup- 
plies from  India  to  fighting 
bases  In  Burma  and  China  from 
July,  1942,  until  August  1^46. 
More  than  650.000  tons  of  criti- 
cal material  were  airlifted  from 
India  to  b^eaguered  China.  This 
Irrcredible  feat  kept  China  jn  the 
war,  3  reality  which  kept  more 
than  one  million  Japanese 
troops  in  occupied  China  until 
the  end  of  hostilities.  The  irony 
of  political  developments  in  that 
area  of  the  world  since  WWil 
can  never  dimmish  the  accom- 
plishments of  the  relative  few 
who  wrote  the  ATC  chapter  in 
the  chronicle  of  the  Hump. 

The  Army  Airways  Communi* 
cations  System  (AACS)  wtth  4th 
Wing  headquarters  at  Hastings 
Mill  near  Calcutta,  India,  played 
a  very  important  part  in  the 
history  of  Hump  flight  communi- 
cations, Col,  Mandelbaum  com- 
manded from  early  1942  until 
the  end  of  1945  when  the  re- 
maining squadrons  were  trans^ 
ferred  to  European  Wings.  Dur- 
ing this  period,  AACS  provided 
the  equipment,  men^  and  ser^ 
vices  to  install,  maintain,  and 
operate  flight  facilities,  In* 
eluding  control  towers,  homing 
beacons,  radio  ranges,  and  in- 
strument fandings  systems,  at 
some  of  the  larger  airfields. 
Point-to-point  facilities,  (voice, 
CW,  and  radioteletype)  were 
also  AACS  activities.  At  some 
bases,  in  India,  all  Army  Air 
Force  administrative  and  opera- 
tional communications  were 
handled  by  AACS, 

Many  of  the  men  in  AACS 
were   amateurs    before   they 

came  into  that  servrce.  Many  be- 


came hams  after  leaving  the  Air 
Force.  The  AACS  operation 
under  the  4th  Wing  covered  in- 
dia,  Burma,  China,  and  Thai* 
land,  and  immediately  after 
Japan's  surrender,  French  Indo- 
china (Vietnam)  and  Singapore. 

The  4th  AACS  Wing  had  four 
groups,  each  with  several 
squadrons.  The  squadrons  had 
a  large  number  of  detachments, 
with  operational  and  mainte- 
nance personnel  varying  from  6 
to  25  men.  They  were  radio 
transmitter,  receiver,  power- 
generator,  maintenance,  and  in- 
stallation people,  as  well  as  op- 
erators for  CW»  voice,  and  radio* 
teletype.  Crypto  equipment  was 
also  In  many  of  these  installa- 
tions. Operational  personnel 
were  mostly  involved  in  control- 
tower  and  point-to-point  com- 
munications. Squadrons  had 
their  own  aircraft  for  transpor- 
tation and  flight  checks  of  navi- 
gational aids. 

Having  worked  in  the  128th 
AACS  Squadron  of  the4th  Wing, 
as  assistant  operations  officer;  f 
can  appreciate  Cat  Ritchey's 
story  of  flights  over  the  Hump 
with  19-yearHDld  kids,  in  theC-46j 
C-47,  DC-6,  and  the  infamous 
B-24/C-871  The  I28th  was  scat^ 
tered  over  the  Assam  Valley  and 
was  operational  in  all  the  ATC 
bases  closest  to  the  Hump. 
Therefore,  it  handled  all  of  the 
bad  flight  mishap  contacts  from 
the  three  estabfished  air  routes 
from  India  to  Kunming,  China, 
and  one  to  Chengtu,  China. 

But  there  were  fun  times  also. 
As  CO  of  the  detachments  locat- 
ed in  Saigon.  Bangkok,  and 
Singapore*  we  used  the  Collins 
2-kW  point4o*point  transmitters 
(with  rhombicsf)  on  20*meter 
phone  and  CW  in  early  19461  At 
Bangkok,  we  had  HS1S5  (Here 
Siamese  One  Sad  Sack)  and  at 
Singapore,  VS1QEU.  About  300 
stateside  contacts  were  made, 
with  traffic  to  next  of  kin,  mostly 
about  returning  back  to  Uncle 
Sugarl 

AACS  continued  as  an  Air- 
Force  operation  until  July  1, 
1961,  when  it  was  changed  in 
name  to  Air  Force  Communica- 
tions Command,  with  head* 
quarters  at  Scott  Air  Force 
Base,  Illinois.  The  old  AAGS  vet* 
erans   now   enjoy   annual    re- 


unions and  a  weekly  ham  net. 
Those  interested  in  the  '81  get- 
together  or  getting  on  the  AACS 
mail  roster  should  contact  me. 

Peter  K*  Onnlglan  W6QEU 

1236  40th  Avenue 

Sacramento  CA  95822 


[ 


CODE  OR  LATIN? 


] 


1  just  finished  reading  Leaky 
Lines  from  the  April  issue  and 
thought  rd  pass  aJong  my 
thoughts  regarding  no-code  re- 
quirements, 

I  have  no  objections  to  a  no- 
code  requirement  as  long  as  the 
theory  exam  is  tough  as  nails.  I 
think  a  ham  should  be  more  pro- 
ficient in  the  theory  of  electron- 
ics and  radio  than  the  average 
ham  is  now  and  I  see  no  profit  in 
making  someone  learn  the  code 
to  get  a  license,  if  he  never  in- 
tends to  use  it,  as  long  as  he  is 
very  technically  proficient.  An 
exam  similar  In  difficulty  to  the 
FCC  2nd  Class  Radiotelephone 
exam  would  suit  me  just  fine  as 
an  alternative  to  someone  team- 
ing code.  As  a  matter  of  fact,  t 
would  prefer  to  talk  on  the  air 
(verbally)  with  someone  who 
was  technical  rather  than  some- 
one who  *'knew  the  code  once" 
and  memorized  the  technical 
exam. 

The  statistics  are  that  only 

one  in  three  passes  the  2nd 
Class  Radiotelephone  exam, 
this  in  spite  of  the  tremendous 
number  of  Q  &  A  manuals  avail* 
able  for  memorization  purposes. 
I  tried  to  memorize  a  Q  &  A 
manual  to  get  my  First  Ciass 
license  but  gave  that  up  and 
enrolled  in  a  CI E  course  and 
passed  my  license  exam  on  the 
first  try  because  I  had  learned, 
not  memorized,  the  theory.  This 
also  makes  me  not  care  if  Dick 
Bash  wants  to  help  out  the 
memorizers  with  his  Q&A 
books,  I  don't  really  see  much 
difference  between  his  books 
and  other  Q  &  As  for  the  com- 
mercial ticket. 

1  am  not  In  favor  of  making  It 
easier  to  get  a  license  by  remov- 
ing the  code  requirement  if  at 
the  same  time  the  theory  exam 
is  not  made  much  tougher.  Per- 
haps a  two-class  system  similar 
to  the  telephone  vs.  telegraph 
licenses  of  the  commercial  por- 
tion of  the  FCC  licenses  would 
be  an  idea.  If  you  want  to  send 
via  telegraphy,  you  have  to  take 
a  code  test  in  addition  to  the 
comprehensive  theory  exam. 


This  way,  we  might  start  elimi- 
nating those  who  talk  to  the 
backside  of  the  mike,  those  who 
constantly  hold  the  mike  2  feet 
away  to  cure  "over-deviation" 
on  2-meter  FM.  and  those  who 
think  that  if  the  swr  is  1;1  the  an- 
tenna must  be  radiating. 

Do  you  really  see  much  ad* 
vantage  in  making  doctors  learn 
Latin  in  this  day  and  age? 

Thom  Page  WfiKXS 
Los  Angelas  CA 


WEEDING  OUT 


The  April  73  article  by  Andrea 
Favara  HR1ADF,  *"The  Honey- 
moon Is  Over— hints  and  kinks 
for  ham  husbands"  {p.  98),  is 
good  advice  and  may  help  a 
wayward  male  ham. 

Now  having  been  single  for 
eight  years  after  being  married 
for  eight  should  qualify,  to  ad- 
dress the  subject  o(  introducing 
a  girl  friend  to  your  mistress;  the 
amateur  radio  fraternity.  The 
article  by  Andrea  did  not  ad- 
dress the  dating  picture.  I  was 
not  a  ham  when  I  was  married, 
lest  any  Monday^morning  quar- 
ter-back thought  that  caused 
the  little  Ms.  to  depart  our  mod- 
est home. 

When  I  meet  a  lady  who 
seems  to  en|oy  my  company  as 
much  as  I  like  hers,  i  don't  get  in- 
to the  hobby  until  we  have  found 
other  common  ground  like  bik- 
ing, hiking,  plays,  or  whatever  it 
might  be.  Soon  thereafter  I  will 
say  that  I  have  a  mistress  in  my 
basement  I  would  like  her  to 
meet* 

Usually  they  just  leave— nev- 
er to  be  seen  again.  Simple 
phone  calls  go  unretumed.  This 
is  part  of  the  '*weeding-out"  pro- 
cess. Now  the  confident  and 
self-assured  lady  follows  me 
down  the  steps  and  meets  my 
shack.  I  fire  up  the  low-band  rig 
and  chat  a  few  moments  with  a 
fellow  ham.  Then  t  pull  the  p^ug 
and  prepare  to  close  down  the 
shack  and  head  upstairs. 

How  the  real  moment  of  truth 
is  near.  Some  have  said,  "Gee, 
that's  neat,  but  isn't  it  expen- 
sive?*' Just  a  few  have  asked  ma 
why  we  were  leaving  and  insist- 
ed we  stay  and  make  more  con- 
tacts. They  ask  how  the  keyer 
works  and  press  for  a  demon* 
stration.  ''Let's  see  the  anten- 
na/* ** What's  this  two-meter 
stuff?"  "What  are  you  building 
over  here?"  "Gee,  these  cards 
are  neat?"  *'Did  you  read  all 
these  books?"  "What^s  a  ham- 
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test?"  arrd  on  and  on.  One  be- 
loved  friend  brought  an  ex- 
pensive bottle  of  wine  after  an 
upgrade. 

At  least  these  are  women  with 
whom  my  hobby  would  not  hirv 
der  a  more  aefious  relationship. 
I  never  badger  them  Into  the 
hobby.  They  know  they  are  invit- 
ed at  anytime  Into  my  strange 
radio  world.  All  of  these  wonrien  I 
have  met  who  appreciate  my 
hobby  themselves  have  hobbies 
of  a  similar  intensity, 

1  would  consider  it  a  great 
honor  to  be  with  a  women  who 
might  say  to  me.  "Today  111  be  in 
the  studio  painting.  No  phone 
calls.  Don't  bother  with  lunch 
and  don't  stay  up  for  me.  I'll  be 
out  when  I  am  done.  And,  yes,  ! 
love  you/' 

I  could  understand,  appreci- 
ate, and  respect  a  woman  with 
such  a  drive  I 

Tim  Skonlng  KB9PA 
Dundee  IL 


WRINKLES 


] 


"The  Great  Aluminum  Covet- 
Up;"  March,  196t,  by  Don  Stauf- 
ter  W  B0YTH  was  read  within  ter- 
est.  But  I  do  not  plan  to  abandon 
the  simple,  easy  processes  I 
have  developed  in  this  shacK, 
over  the  past  25  years  as  a  ham. 

When  we  take  a  mini-box  that 
is  crappy,  cruddy,  painted-over, 
ratty  looking,  or  whatever,  we 
give  that  box  a  brand-new  pro- 
fessional finish,  quick  as  one, 
two,  three. 

All  surfaces  of  the  old  box  are 
thoroughly  sanded  with  a  swirl- 
ing motion,  then  dried  with  eith< 
er  a  paper  towel  or  shop  toweL 
Then  we  simply  take  G.  C/s 
"Wrinkle  Finish/^  either  grey  or 
black,  and  give  it  a  good  even 
coat.  Momma^s  oven  foroe^ries 
and  wrinkles  our  work  beauti- 
fully! 

We  set  the  oven  on  the  lowest 
temperature,  which  is  a  tad 
under  200  °,  put  the  work  into  the 
oven,  and  close  the  door,  peek- 
ing in  around  ten  minutes  later 
to  see  how  the  cracking  Is  com- 
ing ak>ng. 

When  the  entire  piece  has 
wrinkled  evenly  and  beautifully, 
we  simply  sHp  the  plate  holding 
tha  box  from  the  oven  and  then 
cool  it  on  top  of  the  cooktop  of 
her  kitchen  stove, 

God  only  knows  how  many 
beat  up  boxes  we  have  turned  in- 
to new  pieces,  a  deiight  to  be^ 
hold.  We  also  have  thoroughly 
cleaned  with  detergent   some 


of  the  Heathkit*  cabmetry, 
sprayed  them  with  biack  wrinkle 
finish,  and  baked  them  into  new 
pieces.  I  gue^s  1  have  the  only 
black,  wrinkled  Heathkit  cabi* 
netry  in  the  world — unless  some 
other  hams  happened  to  dream 
up  the  idea  used  by  the  quickie 
car  painting  firms,  where  they 
run  your  newly-sprayed  car 
through  a  bank  of  heat  lamps 
and  promptly  dry  the  newly 
painted  finish. 

I  experimented  with  a  scrap 
piece  of  metal  many  years  ago» 
and  when  this  turned  into  a 
beautiful  wrinkle  job,  other  proj* 
ects  followed.  Microphone 
cases  and  bases,  anything  and 
everything  around  the  shack 
that  needs  a  new  iook  is  now  re- 
sprayed  and  shoved  into  the 
oven. 

A  final  helpful  hint,  though,  if 
you  plan  to  re-crackle  or  re-wrin- 

kie  any  of  the  Heathkit  wrap-a- 
round cabinetry.  Take  a  new  drill 
bit  and  re-perforate  the  top  and 
bottom  areas  of  the  cabinetry 
above  and  under  the  rf  cage. 
Your  Heath  gear  will  fun  much, 
much  cooler. 

Paul  Marlowe  K4SDW 
Altamonte  Springs  FL 


SELFISH  ATtnUDE? 

Last  year,  leao,  the  ARRL  ex- 
ecutives made  a  submission  to 
the  FCC  requesting  an  exten- 
sion of  phone  privileges  to  cer- 
tain grades  of  American  radio 
amateurs  in  the  20-meter  band. 
In  my  opinion,  this  will  merely 
extend  the  California  kilowatt 
QBM  further  down  the  band  at 
tti©  expense  of  *'rest-of-world 
amateurs.**  It  may  be  consid* 
ered  a  selfish  attitude,  but  t 
hope  the  FCC  rejects  this  pro- 
posal because  I  think  that  rest* 
of -world  amateurs  are  entitled 
to  some  spectrum  space  free 
from  '"American  kilowatt  SSB/' 

If  radio  amateurs  outside  the 
United  States  wish  to  work 
American  amateurs  on  SSB,  it  is 
only  necessary  to  operate  in  the 
American  phone  band.  How- 
ever, to  work  rest-of-wor(d  ama- 
teurs  on  SSB^  it  is  usually  nee- 
essary  for  rest-of-world  ama- 
teurs to  operate  between  14100 
and  14200.  The  proposed  expan- 
sion of  US  phone  operations  will 
Increase  the  difficulties  of  rest- 
of -world  amateurs  when  work- 
ing DX  stations  outside  the  US, 
and  I  wonder  if  the  ARRL  ex- 
ecutives considered  this  when 
they  put  forward  the  proposal. 


Remember,  the  whole  band  Is 
available  for  CW,  and  I  personal' 
ly  see  no  reason  to  increase  the 
numt>er  of  SSB  operations  In 
that  portion  of  the  20-meter 
band,  Le.,  UtOO  to  14200. 

R  J.  Jeffers  ZL2AAQ 
Taurangfip  New  Zealand 


NEXT  WEEK 


Vm  taking  this  moment  to 
thank  you  for  your  help  in  my 
getting  my  Novice  license.  What 
help? — you  might  ask.  I'm  refer* 
ring  to  the  Beginning  and  6  + 
code  tapes. 

Six  weeks  ago,  f  was  despair- 
ing with  regard  to  the  Interna- 
tlonal  Radiotelephone  Code,  as 
it  is  known  in  much  of  the  world 
(i  don*t  hear  the  term  used  here), 
and  then  I  received  your  tapes.  I 
was  then  enrolled  in  a  ham  class 
the  next  day  and  my  instructor 
said  that  if  I  had  the  73  tapes,  I 
should  have  no  problem  and 
wouid  not  need  to  purchase  the 
tapes  that  the  class  had. 

How  true!  On  the  fifth  week  of 
class— surprise!  It  was  time  for 
the  Novice  exam,  and  I  had 
thought  it  was  ''next  week"!  I 
was  certain  that  I  coutd  not  pass 
the  code  exam  that  night,  and  I 
almost  postponed  it  a  week.  I 
am  very  glad  I  did  not!  I  took 
both  elements  of  the  exam,  and 
now  rm  waiting  for  my  call!  Tm 
also  continuing  my  class  and 
should  be  a  Technician  inanoth* 
er  month  or  so. 

I'm  so  enthusiastic  about  the 
73  code  tapes  that  I'm  going  to 
buy  a  set  for  my  brother  when  he 
gets  back  home  on  leave,  and 
my  girl  friend  is  using  my  tapes 
to  learn  the  code.  Also,  let  me 
add  that  I  tried— and  failed— 
learning  the  code  ten  years  ago 
using  (i  believe)  both  the  ARRL 
and  USN  courses  (all  those 
tapes!),  but  the  73  tapes  made 
me  feel  comfortable  with  code 
Immediately. 

Once  again,  thank  you. 

Keith  Glen  Littlejohn 
HufttinQton  Beach  CA 


WRITE 


In  the  November,  1980,  issue 
of  73  Magazine,  as  part  of 
Wayne's  editorial,  the  ham  com- 
munity  was  told  about  the 
House  of  Reprfisentatives  Bill 
7747.  1,  being  a  congressional 
letter  writer  since  Mr.  Carter  put 
a  5.5%  pay  cap  on  the  military  (I 
was  on  a  Fleet  Ballistic  Missile 


Submarine,  the  USS  Stonewali 
Jackson  SSBN  ^4,  at  the  time), 
have  become  quite  good  at  it. 

I  wrote  to  every  congressman 
listed  in  your  editorial.  The  best 
reply  that  1  received  came  from  a 
congressman  that  1  didn't  write 
to,  by  the  way.  I  befleve  you 
should  continue  through  your 
editorials  to  tell  the  hams  what 
became  of  H.R,  7747,  and  thank 
those  who  wrote  for  making  the 
system  work.  That  might  make  it 
easier  tor  them  to  write  next 
time. 

Thomas  I  Nofslnger  KA2ERV 
Virginia  Beach  VA 


INVERSION  I 

There  have  been  a  number  of 
band  plans  discussed  In  73*s 
pages  in  recent  months,  but 
none  so  simple  and  effective  as 
the  one  that  occurred  to  me  last 
night:  invert  the  40m  band! 
Rather  than  have  Extra  CW  from 
7.000  to  7,025,  Advanced/Gen- 
eral CW  from  7,025  to  7.300,  Nov- 
ice  CW  from  7 J 50  to  7.200,  and 
any  phone  from  7.150  to  7.300, 
put  the  Extras  on  7.300  to  7.275» 
the  Advanced/General  CW  on 
7.275  to  7,000,  the  Novice  band 
on  7200  to  7.1 50,  and  phone  op- 
eration from  7.150  to  7.000. 

The  benefits  are  enormous! 
SSB  activity*  requiring  more 
bandwidth  and  therefore  wider 
filters,  is  now  operating  free 
from  the  ravages  of  the  mega- 
watt foreign  broadcast  stations. 
The  CW  operators  would  be  able 
to  work  around  the  broadcast- 
ers with  much  less  significant 
QRM  problems. 

The  drawbacks  to  such  a  plan 
are  not  as  i mportant,  but  need  to 
be  enumerated:  1)  Any  change 
must  overcome  inertia^  a  seri- 
ous potential  difficulty,  2)  The 
most  likely  change  to  existing 
antennas  will  be  lengthening- 
harder  to  do  than  shortening.  3) 
Crystal  users  will  be  displaced 
—hopefully  not  significant.  4) 
Our  overseas  friends,  presently 
able  to  use  the  lower  portion  of 
the  band  for  phone  operationp 
will  have  more  company  they 
may  not  like.  5)  The  40m  band 
plan  would  then  be  a  maverick, 
different  than  the  other  HF 
bands. 

I  feel  that  these  drawbacks 
are  very  minor  in  comparison  to 
the  gain:  a  usable  40m  phone 
band.  I  am  quite  serious  in  this 
proposal.  What  do  you  think? 

l4irry  Franks  N7BGZ 
Issaquah  WA 
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Plain  Talk  on 
Plain  Language  Rules 


Tim  Danief  NdRK 
73  Magazine  Staff 


Editor's  Note:  The  opinions 
expressed  in  this  anicie  do 
not  necessarily  reflect  those 
of  73  Magazine. 


In  1963,  the  amateur  radio 
community  was  stunned 
by  RM'499.  This  FCC  pro- 
posal resulted  in  a  furious 
debate  over  the  merits  of 
"incentive  H censing/'  For 
many  hams,  these  changes 
were  a  bitter  pill  to  swal- 
low. It  was  the  mid  1970s 
before  many  old-timers  ac- 
cepted the  inevitability  of 
incentive  licensing  that 
RM-499  brought  about. 

A  few  years  ago,  the  CB 
craze  swept  the  nation  and 
it  was  time  for  yet  another 
FCC  bombshell  to  arrive. 
The  prospect  of  a  no-code 
license  reared  its  ugly  head 
in  Docket  20282.  Other  pro^ 
posats  included  a  simplified 
"dual-ladder"  license  struc- 
ture and  a  new  way  to  mea- 
sure transmitter  power. 
With  the  implications  of  in- 
centive licensing  in  the 
back  of  many  minds,  ama- 


teurs presented  overwhelm- 

ing  opposition  to  20282  and 
the  no-code  license. 

Enter  the  1980s,  and  a 
sweeping  proposal  to  con- 
vert the  present  rules  into 
"plain-language"  form. 
Because  of  Docket  80-672's 
length,  it  cannot  be  repro- 
duced here  in  its  entirety. 
Instead,  this  article  will  pre- 
sent an  overview  of  how  the 
plain-language  rules  came 
about  and  what  substantive 
changes  are  proposed. 

The  obvious  question  is: 
"Why  do  hams  need  new 
rules?"  The  Commission's 
answer  is:  "The  existing 
rules  are  not  written  to  take 
into  account  the  wide  range 
of  applicants  and  licenses. 
For  this  reason,  the  rules  are 
not  as  useful  as  they  should 
be/'  Are  the  current  rules 
"unnecessarily  complex 
and  difficult  to  under- 
stand'? The  FCC  thinks  so, 
how  about  you? 

First  CB,  Now  Amateur 
Radio 

The  drive  to  remove  gob- 
bledygook  from  FCC  regu- 
lations began  in  December, 
1976,  when  Part  95  was  di- 


vided into  four  subsections, 
encompassing  mobile  ra- 
dio, radio  control,  Citizens 
Band,  and  technical  stan- 
dards By  early  1978,  the 
Carter  administration's  ex- 
ecutive order  to  make  all 
government  regulations  un- 
derstandable to  John  Q. 
Public  had  begun  to  sink  in. 
Among  the  first  examples 
of  "FCCese"  to  be  rewritten 
were  the  CB  rules. 

According  to  lohn  John- 
ston of  the  Private  Radio 
Bureau,  the  CB  rewrite  was 
the  product  of  cooperation 
between  involved  citizens 
and  FCC  staffers  The  final 
version  was,  in  the  words  of 
the  Commission,  "met  with 
widespread  acclaim/'  The 
new  CB  rules  now  serve  as 
an  example  for  other  gov- 
ernment departments. 

The  style  and  format  of 
the  new  Citizens  Band  rules 
were  duplicated  when  a 
plain-language  version  of 
the  radio  control  rules  was 
proposed.  When  the  Com- 
mission turned  its  attention 
to  the  amateur  rules,  they 
were  convinced  that  their 
formula  was  a  proven  suc- 
cess. The  exact  details  of 


who  authored  Docket  80- 
672  and  how  long  ft  took 
are  not  known.  However, 
the  Commission  does  claim 
that  direct  citizen  involve- 
ment was  not  needed  nor 
used  in  preparing  the  pro- 
posed rules. 

New  Words  for  Old  Rules 

The  basic  format  for  the 
plain-language  rules  in- 
volves presenting  a  rather 
general  question,  followed 
by  a  detailed  answer.  The 
new  rules  are  oriented  to  a 
target  audience  that  rs 
probably  younger  and  less 
educated  than  the  average 
ham.  Simplifying  the  rules 
so  that  they  could  be  more 
easily  understood  involved 
using  the  grammatical  first 
and  second  person.  To  em- 
phasize the  difference  be- 
tween required  actions  and 
permissible  actions,  the 
Commission  makes  heavy 
use  of  the  words  ''may"  and 
"must/' 

The  proposed  rules  con- 
tain  a  total  of  111  questions 
and  answers.  The  majority 
of  the  questions  fall  under 
Subpart  A— Amateur  Radio 
Service.  Subparts  B  and  C 
deal  with  RACES  and  ASAT, 
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the  Amateur  Satellite  Ser* 
vice.  The  fourth  subpart,  D, 
offers  an  explanation  of  the 
technical  standards  that 
your  amateur  station  must 
meet.  Topics  incfude  the 
10-meter  amplifier  ban, 
power  measurement,  and 
standards  for  video  or 
digital  emissions. 

In  order  to  make  the  new 
rules  consistent  with  intef- 
national  regulations,  the 
proposed  title  for  Part  97 
is  "Amateur  Telecommuni- 
cations Services."  If  you 
have  recovered  from  the 
shock  of  a  new  name  for 
your  hobby,  then  you  might 
want  to  consider  the  sug- 
gested description  of 
amateur  radio, 

PROPOSED  RULE 

ftf7.1    {All  nuto  n  Wliat  is  tfi«  AmatMjr 
Radto  f  AR)  S<fvk«7 

The  AE  Service  b  for  person  i 
iB|«t««|«d  m  the  techtiicaJ  side  of  radio 
isnniTitintcaUDns.  They  use  Ihe  service 
only  for  their  own  pereoTial  satlsfacticm 
and  get  no  rmancisi  benefit  fram  its  u&e. 
They  Jeaini  aboui  radio,  communicate 
with  tttht?r  operators  around  the  world. 
mad  tmd  bcUet  ways  io  comjnurucalB  by 
radicr. 

For  some  unexplained 
reason,  the  new  definition 
offers  no  mention  of  en- 
hancing international  good- 
will or  the  valuable  role 
that  amateurs  play  when 
there  is  a  disaster.  These 
two  areas  shouldn't  be 
overlooked. 

In  almost  the  same 
breath  that  the  FCC  claims 
that  "we  do  not  propose  to 
change  the  structure  of  the 
Amateur  Radio  Service  in 
this  rulemaking/'  they  give 
details  about  three  changes 
that  are  found  in  the  new 
rules. 

Eltminafe  Logging 

"First,  we  propose  to 
eliminate  all  logging  re- 
quirements. We  are  substi- 
tuting for  the  existing  log- 
ging rule  a  new  rule  requir- 
ing licensees  to  keep  cer- 
tain items  in  their  station 
records/' 

PROPOSED  RULE 

f97.9<7    (ARFIufflS7)Wfi«tdoltwvili> 
kvvp  In  my  wtiAkHi  tmcordm? 

(«)  You  must  keep  the  fallowing  (tifms 
Ln  your  i  tat  Ion  records  for  all  typea  of 
Dp«ralionj 


[1}  A  copy  of  eadi  Letter  telling  tKe 
FCC  of  youf  nain<e  or  addregg  nhange; 

(2}  Your  license  [or  other 
authoriZislioiiJ  or  a  phatocopy: 

(3)  A  currenl  copy  of  the  Ajnaleur 
TeiecommunLcatfdnj  Servicer  Rulef, 
with  nmendinenid; 

[4]  A  copy  of  each  respotite  to  an  FCC 
dJAcrepaiicy  notiflcaliaii; 

(5}  Each  written  permiulon  you 
Fcceive  from  the  FCC;  ajad 

(6}  A  copy  of  ajsy  other 
correspondence  lo  or  from  the  FCC 
About  your  AR  ststion  ticenie  or  yow 
Uceme  (or  other  authorLzatJan). 

fb]  Whcfi  your  AR  itation  !■  In 
tvpealer  operatioii.  you  muil  keep  • 
computatiofi  of  iti  AHAAT  and  ERP 
(tee  AR  Rule  44)  in  your  ilalion  record*. 

(cj  Wlien  your  AR  station  is  beitig 
fttmotaly  controlled  (aee  AH  Rule  43). 
you  must  keep  the  following  item»  in 
your  itfition  recordB: 

(l)The  names,  addresses  and  AR 
station  call  signa  of  all  control  operators 
you  have  authonzed; 

[2]  A  functtonai  block  diagram  and  a 
technical  explanation  that  describe 
operation  of  the  control  link;  ("Control 
link"  Is  the  equipment  that  actompllaheH 
rimote  control  between  a  corttml  point 
and  a  remotely  controlled  itation.) 

(3]  A  deacdptjon  of  measurei  taken  to 
protact  the  station  from  access  by 
unatilhorized  persona; 

(4)  A  description  of  the  measures 
taken  to  prevent  unaulhodxed  optfatkMI 
by  activating  the  cootrol  link  or  by  ■oine 
other  meana; 

tS)  A  descrtptioa  of  Ihe  measures  br 
ahutting  down  ilie  ttstion  if  th«  control 
link  stop]  woHdng  correctly;  and 

(e)  A  deacriptiof]  of  the  means  us«d  Id 
monitor  the  tiananutttn^  frequencJet. 

(d)  You  mual  keep  your  ilatioA 
records  for  the  term  of  your  iJcenae  [or 
olher  Authotizatioi]). 

Ryles  Must  Be  On  Hand 

"We  propose  to  require 
ficensees  to  keep  an  up-to- 
date  copy  of  the  Amateur 
Telecommunication  Ser- 
vice Rules.  This  proposed 
requirement  should  help 
licensees  know  and  under- 
stand the  rules  better  and 
promote  self-regulation  by 
licensees.  This,  in  turn,  will 
result  in  better  radio  opera- 
tion and  more  efficient  use 
of  the  limited  radio  spec- 
trum 


jf/ 


PROPOSEO  RULE 

ft7.5l  (Af|)Hulc5l}C>oln9edlohAv*a 
copy  of  tfw  Amattur  TelecomriHinieatiofia 
Scrv1c*s  faults? 

f«]  You  must  keep  a  cutrenl  copy  of 
Pari  97.  FCC  Rules  for  the  Amalrur 
TelecommunicatJonEi^  Services.,  in  your 
AH  slation  records.  The  Amatvui 
T<?JtJtpmmuni cations  Service i  Rules  are 
pub1i£h<^d  periodical  J  l>-  by  the 
Governrtmnt  Prinitng  Office 

(b)  You  must  stfiy  up  to  dale  wi\h 
changiffi  lo  the  Airtatcur 
Tg I GCommnni cations  Services  KuIl^m. 
CliJinges  are  found  In  tht  Fedora  I 
Reginter  and  in  other  puhljcHtiona. 


Station  Inspections 
Detailed 

''Finally   we   propose  to 

exercise    the    authority 


granted  in  Section  303(n)  of 
the  Communications  Act 
and  require  that  licensees 
make  their  stations  avail- 
able for  inspection  by  an 
FCC  representative.  We 
think  that  this  requirement 
is  necessary  to  encourage 
compliance  with  the  rules/' 

PROPOSED  RULE 

f  0^56  (AR  Rui#  56)  Oo  I  haw  to  mak*  civy 
AR  Ktallofi  WKt  tU  rK«rdi  4v*il«M»  (or 

(a)  If  ^li  authorized  FCC 
representative  requests  to  inspect  your 
AR  station  and  its  record! ,  you  or  the 
control  operator  must  make  (he  station 
and  its  records  available  for  Inspection, 

[b]  The  FCC  may  inspect  yoiit  station 
and  its  records  at  reasonable  times.  The 
FCC  considers  that  a  reasunablt>  lime  to 
inspect  your  stalion  is  uny  limt'  during 
the  business  day  or  any  lime  your 
stiition  is  transmitting  or  h&&  ju9t 
finished  tren&mitting, 

Unnecessary  and 
Unintended  Hardships 

The  proposed  changes 
that  are  acknowtedged  by 
the  FCC  are  just  part  of  the 
story.  Unfortunately;  the 
authors  of  the  plain-lan- 
guage rules  changed  key 
words  and  phrases  that  re- 
sult in  some  very  different 
meanings  than  you  find  in 
the  old  rules.  Unless  these 
areas  are  clarified,  the 
operation  of  many  amateur 
radio  stations  could  be  ad- 
versely affected.  Because 
of  the  varied  nature  of  ham 
radio,  it  is  almost  impossi* 
ble  for  any  one  individual 
to  spot  all  the  slipups.  Here 
are  several  problem  rules 
that  have  been  brought  to 
the  attention  of  73: 

Proposed  AR  Rule  41  re- 
quires that  ''at  the  end  of 
two-way  AR  communica- 
tions, you  must  also  trans- 
mit the  callsign  of  the  sta- 
tion you  were  communicat- 
ing with."  WA8MHO  points 
out  that  this  rule  does  not 
account  for  the  needs  of 
roundtables  or  nets-  The 
present  rule  (97,84)  allows 
the  use  of  a  ''generally  ac- 
cepted network  identifier/' 
In  this  case,  the  simplified 
rule  ends  up  being  a  hin- 
drance for  some  amateurs. 

W2JTP  notes  that  pro- 
posed rule  AR  33  takes 
away  the  privilege  to  ^'re- 
transmit either  live  or  de- 


layed, transmissions  of  any 
AR  station,  except  when 
your  station  is  in  repeater 
operation  or  auxiliary 
operation/' 

This  rule  would  eliminate 
the  storage  and  retransmis- 
sion of  RTTY  and  slow-scan 
TV  pictures.  It  would  put  an 
end  to  the  practice  of  hav- 
ing another  station  record 
and  then  retransmit  your 
audio  for  test  purposes. 
This  rule  would  also  elimi- 
nate the  retransmission  of 
ARRL  and  other  bulletins. 

The  existing  rules  pro- 
hibit only  the  automatic 
retransmission  of  signals 
from  a  nonrepeater  or  non- 
auxiliary  station  Drop  the 
word  "automatic"  and  a 
new  and  bothersome  regu- 
lation is  born. 

A  third  example  of  the  at- 
tempt to  simplify  gone  sour 
can  be  found  in  AR  Rule  30 
as  noted  by  both  WA8MHO 
and  W2JTP,  The  existing 
rules  allow  antennas  to  be 
as  high  as  200  feet  unless 
you  live  near  an  airport.  If 
you  want  antennas  higher 
than  200  feet,  then,  in  some 
instances,  a  special  applica- 
tion is  needed.  The  pro- 
posed rule  is  worded  such 
that  it  discourages  the  in- 
stallation of  any  antenna 
that  will  be  more  than  20 
feet  higher  than  the 
building  it  is  attached  to. 
This  new  rule  amounts  to 
little  more  than  a  poor  im- 
itation of  the  Citizens  Band 
rule  governing  antennas. 

The  proposed  Technical 
Standards  give  a  lengthy 
description  of  the  tech- 
nique  the  FCC  will  use  to 
measure  power  levels  and 
bandwidth.  There  is  no 
mention  of  the  techniques 
that  the  average  ham  can 
use  to  ensure  that  he  or  she 
operates  legally.  To  be  ab- 
solutely certain  that  your 
emissions  do  not  exceed 
the  power  or  bandwidth 
limits,  you  need  the  same 
kinds  of  sophisticated  test 
equipment  the  Commission 
uses. 
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Your  Vole  Counts 

Many,  if  not  all,  of 
Docket  80-672's  flaws 
could  have  been  eliminated 
if  the  FCC  had  involved  the 
public  (i.e.,  active  hams)  in 
an  advisory  capacity.  In- 
stead, we  have  been  pre- 
sented with  rules  that  are  a 
near  carbon  copy  of  the  ap- 
pliance operator  approach 
the  Commission  used  with 
CB. 

Declaring  the   proposed 

rules  to  be  a  total  loss  is  un- 


fair In  many  cases,  the  pro- 
cess of  simplification  has 
rid  the  rules  of  ambiguities. 
Docket  80672  goes  a  long 
way  to  eliminate  the  phe- 
nomenon of  three  FCC  offi- 
cials giving  three  different 
interpretations  of  the  same 
rule.  It  would  be  foolish  to 
criticize  the  idea  of  reduc- 
ing the  complex  jargon  that 
confuses  people  instead  of 
informing  them.  While  it  is 
hard  to  chaltenge  the  mo- 
tive behind  the  new  rules,  it 
IS    unfortunate    that    the 


methodology  and  resulting 
proposal  leave  something 
to  be  desired. 

Rather  than  condemn  or 
accept  the  proposal  in  its 
entirety,  you  should  scruti- 
nize every  rule  that  affects 
your  operation.  Ask  ques- 
tions. Does  the  new  rule 
make  sense?  Will  it  hinder 
my  enjoyment  of  ham  ra- 
dio? Is  unofficial  FCC 
policy  being  turned  into  an 
official  rule? 

Let  the  FCC  know  what 


you  think  The  deadline  for 
comments  is  June  19, 1981. 
To  be  a  formal  participant 
you  should  file  the  original 
and  five  copies  of  your 
comments  by  the  June  19 
deadline.  If  you  would  like 
each  Commissioner  to  get 
your  remarks,  file  11  copies. 
The  FCC  will  consider  all  in- 
put, regardless  of  the  num- 
ber of  copies  submitted  If 
you  have  something  to  say, 
now  is  the  time  to  speak 
out.  Be  sure  to  let  73 
Magazine  know,  too.H 


SOCIAL  EVENTS 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-available  basis.  The 
following  informatton  should  be 
included  in  every  announce- 
ment:  sponsor,  event,  date, 
time,  place,  city,  state,  admis- 
sion charge  {if  any),  features, 
talk'in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  te  received  two 
months  prior  to  the  month  in 
which  tfre  event  fakes  place. 
They  shoutd  be  sent  directly  to 
Editorial  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 

ROCHESTER  NY 
MAY  1 5-1  e 

The  Atlantic  Division/New 
York  State  Convention,  com- 
bined with  the  Rochester  Ham- 
fest,  m\i  be  on  Friday  and  Satur- 
day, May  15-16,  at  the  Monroe 
County  Fafrgrounds,  Rte.  15A, 
Rochester  NY.  Commercial  ex- 
hibits will  be  open  from  1 :0O9:00 
pm  Friday  and  from  9:30  am  un- 
tit  6:00  pm  Saturday.  A  hug©  out- 
door  flea  marfcet  will  open  at 
1:00  pm  Friday  and  run  contin* 
uousty  untiJ  closing  Saturday 
evening. 

Programs  fnclude  an  NTS 
Forum  with  Bob  Halprin  KIXA, 
Asst.  Gomm.  Mgr.,  ARRL;  a 
League  Forum  with  Pres.  Harry 
Dannals  W2HD,  Directors  Jesse 
Bieberman  W3KT,  Stan  Zak 
K2SJ0,  and  others.  Other  pro- 
grams wil  be  on  antennas,  trans- 
mflters,  VHF,  and  for  tieginners, 
presented  by  Bill  Myers  K1GQ, 
Pete   O'Dell    KBINp   and    Ray 


Heaton  WABDYZ  There  wiU  also 
be  an  ARES  forum  and  section 
and  local  net  meetings.  A  high- 
light of  the  day  will  be  the  2nd 
annual  W2RUF  Memorial  Code 
Contest.  Ladies"  programs  will 
be  presented  all  day  at  hamfest 
hotef  headquarters,  the  Marriott 
Thruway.  Bus  transportation 
will  be  provided  from  the  fair- 
grounds to  the  hotel  and  to 
shopping  malls. 

The  annual  awards  banquet 
wMI  be  Saturday  evening  at  the 
Marriott.  At  midnight  the  Wouf f 
Hong  ceremony  will  be  present- 
ed. All  are  welcome  to  partici- 
pate. 

Registration  is  $5  at  the  gate. 
The  banquet  will  be  $11.  Flea 
market  permits  will  t>e  $2  per 
parking  space.  For  info,  write 
PC  Box  1388,  Rochester  NY 
14603  or  call  f716H24-1 100. 


RICHLAND  WA 
MAY  30-31 

The  Tri-City  Hamfest  Council 
will  hold  its  second  annua*  Trh 
City  Hamfest  and  Computer 
Fair  on  May  30-31,  1961,  begifv 
nmg  at  9:00  am  at  the  Communi- 
ty House,  Rtchland  WA.  Admis- 
sion is  $3.00  and  children  under 
15  will  be  admitted  free.  The 
Saturday  evening  banquet  will 
feature  as  speaker  the  NW 
ARRL  Director,  Mary  Lewis; 
tickets  are  $15.00  each.  Other 
features  will  include  seminars,  a 
door  prize  and  rafffe,  a  swap 
shop,  antiques,  vendors,  and 
computer  demonstrations.  Taik- 
in  on  .04/.64>  .16/. 76  and  32. 


MUNCIE  IN 
MAY  31 

The  Muncie  Area  Amateur 
Radio  Ciub  will  hold  its  second 
annuai  hamfest  on  Sunday,  May 
31, 1961,  at  the  Fiekl  and  Sports 
Buildir^g  on  the  Bali  State  Uni- 
versity Campus,  Muncie  IN, 
Tickets  are  $3.00  at  the  door  and 
tables  are  $2.00.  There  wifl  be 
over  $2,000  In  prizes,  and  plenty 
of  parking  and  hamfest  space. 

GRAND  RAPIDS  Ml 
JUN  6 

The  Independent  Repealer 
Association  wilt  hold  the  Grand 
Rapids  Spring  Swap  &  Shop  on 
Saturday,  June  6,  1^1.  at  the 
National  Guard  Armory,  44th 
Street,  Just  1/4  mile  west  of  US 
131.  There  wiil  be  door  prizes, 
dealers,  food,  and  indoor  swap 
area,  forums,  and  trunk  sales. 
Reserved  dealer  area  is  avail- 
able. Doors  open  at  8:00  am. 
Tickets  are  $2.00  and  indoor 
tables  are  SS.OO.  Talknn  on 
147.765.  For  further  information, 
contact  David  Jenista  WD8NZZ, 
437  Airview  SE,  Wyoming  Ml 
49508. 

MANASSAS  VA 
JUN7 

The  Ole  VIrQinia  Hams  Ama- 
teur Radio  Club,  inc..  will  hold 
its  annual  Manassas  Hamfest 
on  Sunday.  June  7,  1961.  at  the 
Prince  William  County  Fair- 
grounds, Route  234,  Manassas 
VA.  Booths  are  available.  Ad- 
mission is  $3.00,  children  under 
12  wilt  be  admitted  free,  and  tail- 
gaters  will  be  charged  an  addi- 
tional $2.00.  Features  will  In- 
clude a  ladies'  program,  Indoor 
and  outdoor  exhibit  areas,  a  full 
t>reakfast  and  lunch,  children's 
entertainment,  CW  proficiency 
awards,  and  QSL  bureaus.  Taik^ 
In   on    146.37i146.97   repeater 


(W1CR0)  and  146.52  simplex. 
For  booth  reservations,  contact 
Joseph  A.  Schlatter  K4FPT.  Ole 
Virginia  Hams  ARC,  Inc.,  PO  Box 
1255,  Manassas  VA  22110. 

CHELSEA  Ml 
JUN  7 

The  Chelsea  Swap  and  Shop 
will  be  held  on  Sunday,  June  7, 
1981,  at  the  Chelsea  Fair- 
grounds, Chelsea  ML  Gates  will 
open  tor  sellers  at  5:00  am  and 
for  the  public  from  8:00  am  until 
2:00  pm.  Admission  is  $1,50  in 
advance  or  $2.00  at  ttie  gate. 
Children  under  12  and  non-ham 
spouses  ate  admitted  free.  Talk* 
in  on  146.52  simplex  and  the 
147.855  Chelsea  repeater.  For 
more  info,  write  to  William 
Altenberndt,  3132  Tlmberline, 
Jackson  Ml  49201. 

ROME  NY 
JUN  7 

The  Rome  Radio  Ciub.  Inc., 
will  hold  its  29th  annual  Ham 
Family  Days  on  June  7.  1981, 
t>eg inning  at  9:00  am  at  Beck's 
Grove,  10  miles  west  of  Rome, 
just  off  Route  49  adjoining 
Beck's  Grove  Airport.  There  will 
be  a  flea  market  and  displays. 
Talk-in  on  146.28Aee,  146.34/.94 
and  146.52. 

CIRCLEV1LLE0H 
JUN  7 

The  Teays  Amateur  Radio 
Club  will  hoidthe  fourth  annual 
King  of  the  Pumpkin  Hamfest  on 
Sunday «  June  7,  1981,  from  9:00 
am  to  5:00  pm  at  the  fairgrounds 
coliseum,  CirclevIHe  OH,  Ad- 
vance admission  is  $2.00;  at  the 
door,  $3.00.  Tables  are  available 
at  $3.00  per  S-foot  space  and 
tailgating  ts  $2.00.  There  will  be 
an  indoor  and  outdoor  flea 
market,  new  and  used  equip- 
ment, door  prizes,  refreshments, 
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and  free  parking.  For  advance 
reservations  and  further  infor- 
mation, contact  Dan  Grant 
W8UCF,  22150  Smith  Hulse 
Road,  Circieville  OH  43113,  or 
phone(614H74-6305. 

SHAHONVILLE  OH 

JUN  12 

The  Hamitton  County  Ama- 
teur Radio  Public  Service  Corp. 
will  sponsor  the  ffrst  annual  Cin- 
cinnati ARRL  '81  Convention  at 
the  Scarlet  Oaks  Vocational 
Campus,  Sharonville  OH,  on 
Saturday,  June  12,  1981.  This 
event  will  not  be  replacing  the 
Cmcinnati  Hamfest  which  will 
be  tie^d  on  Sunday.  September 
20, 1981,  at  the  usual  location  at 
Strieker's  Grove,  Ross  OH. 

STATEN  ISLAND  NY 
JUN  13 

The  Staten  Island  Amateur 
Radio  Association  will  hotd  its 
flea  market  on  June  13,  1981, 
from  9:OT  am  to  4:00  pm  on  the 
grounds  of  All  Saints  Episcopal 
Church,  Victory  Boulevard  and 
Wooley  Avenue  (take  1-278  to  the 
Victory  Boulevard  exit,  then  go 
Vz  miie  east  on  Victory  Boule- 
vard). There  will  be  no  admission 
charge  for  buyers.  Sellers'  ad- 
mission is  S3.Q0  and  sellers 
must  provide  their  own  tables. 
Talk  in  on  14628^.88  and  146.62, 
For  further  information,  send  an 
SASE  to  WA2AMJ.  PO  Box  495. 
Staten  Island  NY  10314. 

MIDLAND  Ml 
JUN  13 

The  Central  Michigan  Ama- 
teur Repeater  Association  will 
hold  its  seventh  annual  hamfest 
on  June  13,  1981,  from  8:00  am 
to  2:00  pm  at  its  new  location  in 
the  "Great  Hall"  in  the  Valley 
Plaza  complex,  )ust  off  US  Rte. 
10  In  Midland,  Michigan. Tickets 
are  S3.00;  children  under  12  will 
be  admitted  free.  Tables  are 
available  for  $6  00  {S3.00  for  half 
a  table).  Trunk  sales  will  t>e  S2.00 
in  a  designated  area.  There  will 
be  plenty  of  free  parking.  The 
Valley  Plaza  Complex  offers  mo- 
tel accommodations,  RV  hook- 
ups, swimming,  dining,  a  bowl- 
ing alley,  theaters,  and  a  picnic 
area-  The  ma|or  prize  drawing 
will  be  at  1:30  (for  an  HI);  there 
will  be  hourly  drawings  for  other 
prizes.  Videotapes  of  the  Saturn 
fly-by  will  t>e  shown.  Talk-in  wilt 
be  on  146.13/73  and  146.52  sim- 
plex. For  information,  contact 
Carol  Hall  WDdDQG,  4651  Cardi- 
nal Drive.  Mt,  Pleasant  Ml  48858; 
(517>772'0363, 


aUELPH  ONT  CAN 
JUN  13 

The  Guelph  Amateur  Radio 
Club  will  hold  the  6th  annual 
Central  Ontario  Amateur  Radio 
Fleamarket  and  Computer  Fast 
on  Saturday,  June  13,  1981.  at 
the  Centennial  Arena,  College 
Avenue  West,  Guelph^  Ontario, 
Canada.  Admission  is  $1.00, 
with  children  12  years  and  under 
admitted  free.  Admission  for 
vendors  is  an  additional  $2.00. 
Tables  are  $5.00  each  on  a  firsts 
come  basis.  The  hours  are  8:00 
am  to  4:00  pm;  vendors  may 
begin  setting  up  at  6:00  am. 
There  will  be  commercial  dls- 
playSt  computer  software  and 
hardware,  surplus  dealers,  in* 
door  and  outdoor  displays,  and 
door  prizes.  The  refreshment 
concession  will  open  at  12:00 
noon,  Talk-in  on  .52^52,  .37/,97 
{VE3KSR),  and  ,96/.36(VE3ZMG). 
For  further  information,  contact 
Dennis  Gore  VE3DGA  at  (519V 
836-6226  or  Andy  Janosik 
VE3GDY  at  (519)«43227. 

BELLEFONTAINEOH 
JUN  14 

The  Champaign  Logan  Ama- 
teur Radio  Club,  Inc.,  will  hold 
its  annual  hamfest  on  Sunday, 
June  14, 1981 ,  at  a  new  location, 
The  Logan  County  Fairgrounds, 
South  Main  Street  and  Lake 
Avenue.  Bellefontaine  OH.  Ad- 
mission is  $1.60  In  advance  and 
$2.00  at  the  door;  trunk  and  table 
sales  are  $3.00.  Available  this 
year  will  be  a  bid  table,  door 
prizes  {grand  prize  is  $300.00). 
and  free  parking.  Talk-in  on 
146.52  and  Hi-Point  repeater. 
For  more  information,  contact 
John  L  Wentz  W8HFK,  Box  102. 
West  Liberty  OH  43357,  or  Paul 
F.  Amerioe  WD8NEB,  Box  185, 
West  Mansfield  OH  43358. 

WILMINGTON  OH 
JUN  14 

The  Clinton  and  Highland 
County  Radio  Clubs  wilt  spon- 
sor theif  annual  hamfest  and 
flea  market  on  June  14,  1961, 
rain  or  shine,  at  the  Clinton 
County  Fairgrounds,  State 
Route  22,  Wilmington  OH,  from 
1200  to  2100  UTC  Admission  is 
$3.00  and  flea  market  space  is 
free  with  admission  ticket. 
There  will  be  a  sheltered  display 
area,  a  food  concession,  an  auc* 
tion,  and  door  prizes.  Camping 
ts  available  at  nearby  Cowan 
Lake  State  Park,  as  well  as  at 
private  campgrounds  and 
motels.   King's  island   Park  is 


also  nearby.  Talk4n  on  147.72f 
,12, 147.81 /.21,  or  146.52.  For  fur- 
ther information,  contact  Bob 

Lewis  KE8E,  192  North  view 
Road,  Bianchester  OH  45107,  or 
phone  (513)-783-2740  evenings. 


1/ 


SANTA  MARIA  CA 
JUN  14 

The  Satellite  Amateur  Radio 
Club  will  hold  ttie  Santa  Maria 
Amateur  Radio  Swapfest  at  the 
Newlove  picnic  grounds  (Union 
Oil  Company),  Santa  Maria  CA. 
For  information  on  prizes,  swap 
tables,  dinner  tickets,  etc.,  mail 
Inquiries  to  Santa  Maria  Swap- 
fest,  1600  E  Clark  f49,  Santa 
Maria  CA  93455. 

AKRON  OH 

JUN  14 

The  14th  annual  Goodyear 
A.R.C.  Hamfest  will  be  held  on 
Sunday,  June  14,  1981,  from 
10:00  am  to  5:00  pm  at  Goodyear 
Wingfoot  Lake  Park,  near  Rtes. 
224  and  43,  east  of  Akron  OH. 
Family  admission  and  donation 
is  $3.00;  which  Includes  flea- 
market  and  dealer-area  spaces. 
Features  will  include  major 
prizes  as  well  as  ladies'  and 
hourly  door  prizes,  a  picnic  area, 
concession  stands,  and  ample 
free  parking.  Talk-in  on  .04/.64. 
For  further  information,  contact 
Don  Rodgers  WASSXJ,  161  S. 
Hawkins  Avenue,  Akron  OH 
44313. 

WILLOW  SPRINGS  IL 
JUN  14 

The  Six  Meter  Club  of  Chica- 
go, Inc..  will  sponsor  the  24th  an- 
nual ABC  Hamfest  on  Sunday, 
June  14, 1981,  at  Santa  Fe  Park, 
southwest  of  Chicago,  91  st  and 
Wolfe  Road,  Willow  Springs  IL 
Advance  registration  is  $1.50; 
the  cost  Is  $2,00  at  the  gate. 
There  will  be  picnic  grounds,  re- 
freshments, and  parking  avail- 
able. Featured  will  be  a  large 
swappers'  row,  displays  in  the 
pavjllion,  and  AFMABS  meeting, 
and  prizes  of  a  color  TV  and  an 
IC-2A  or  Bearcat  210.  Talk-in  on 
146,52  or  WR9ABC  .a7/.97 
(PL2A).  For  more  Information 
and  advance  tickets,  contact 
Val  Hellwig  K9ZWV,  3420  South 
60th  Court,  Cicero  IL  60650. 

GRANITE  CITY  IL 
JUN  14 

The  Egyptian  Radio  Club  will 
hold  their  annual  hamfest  on 
Sunday,  June  14,  1981,  at  their 
clubhouse  In  Granite  City  IL  The 
events  begin  at  8:00  am  and  in- 
clude main  prizes  (your  choice 


of  a  TR&M  Level  111,  Kenwood 
TS-130S»  or  Panasonic  PV>1200 
video  tape  recorder),  many  other 
prizes,  free  coffee  and  dough- 
nuts, flea  market,  bingo,  and 
children's  activities.  Admission 
Is  $1 .00  advance  and  $2,00  at  the 
door.  Talk-in  on  146.16/J6.  ,52; 
and  3993.  For  tickets  or  info, 
write  Bess  J.  Nelson  KBCPG,  4 
Covey  Court,  Florissant  MO 
63031,  and  include  an  SASE. 

MONROE  Ml 
JUN  14 

The  annual  Monroe  County 
Radio  Communications  Ham- 
fest will  be  held  on  June  14, 
1981,  from  6:00  am  to  3:00  pm  at 
the  Monroe  Community  College 
on  Raisinville  Road,  Monroe  ML 
Tickets  are  $2.00  at  the  gate, 
$1.50  in  advance,  and  XYLs  and 
childfan  will  be  admitted  free. 
There  will  be  free  parking,  con- 
testSt  an  auction,  displays,  and 
plenty  of  table  space.  Talk-in  on 
146.1 3/ J3  and  .52.  For  more  in- 
formation, contact  Fred  Lux 
WD81TZ,  PO  Box  982,  Monroe  Ml 
48161.  or  call  (313)-243-1088, 

ALLENWOOD  PA 
JUN  14 

The  1Dth  annual  Milton  Ama- 
teur Radio  Club  Hamfest  will  be 
held  on  June  14,  1981,  rain  or 
shine,  at  the  Alienwood  Fire- 
men's  Fairgrounds,  located  on 
US  Route  15.  4  miles  north  of 
1-80,  Alienwood  PA.  Hours  are 
from  8:00  am  to  5:00  pm.  Regis- 
tration for  sellers  is  $2.50  in  ad- 
vance or  $3.00  at  the  gate.  XYLs 
and  children  will  be  admitted 
free.  Featured  will  tje  a  flea 
markets  an  auction,  contests, 
cash  door  prizes,  a  f r^  portable 
and  mobile  FM  clinic,  and  super- 
vised children's  activities.  An  in^ 
door  area  will  be  available  for 
food  and  beverages.  Talk-in  on 
31L27  and  .52  simplex.  For  fur- 
ther details,  write  Harold  C^  Den- 
nin  AC3Q,  c/o  Milton  Amateur 
Radio  Club,  PO  Box  235.  Milton 
PA  17847,  Of  phone  (717>53a 
5455. 

OXFORD  ME 
JUN  20 

The  Yankee  Radio  Club  will 
hold  its  Yankee  Hamfest  *81  on 
Saturday.  June  20,  1981,  at  the 
Oxford  County  Fairgrounds,  Ox- 
ford ME.  Features  will  include 
computer  displays,  talks  on 
selected  subjects,  a  ladies*  pro- 
gram, a  youth  progmm,  swap 
tables,  a  flea  market,  manufac- 
turers*  booths,  a  CW  contest, 
many  prizes,  and  a  buffet  dinner 
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In  the  evening.  Registration  at 
the  door  will  be  $8.00  for  dinner 
and  prizes  ($7.00  for  early  regis- 
tration). Admission  at  the  gate  is 
$2.50  and  includes  prizes. 
Camper  hookups  will  be  avail- 
able for  Friday  and  Saturday 
nights  at  $2,00  per  night.  Talk-in 
on  146.28/.88  and  146.52  by 
W1BYK.  For  more  information 
and  registration,  send  an  SASE 
to  Edward  M.  Fahey,  Jr,, 
W10KS,  19  Farwell  Street, 
Lewlston  ME  04240. 

DUNELLEN  NJ 
JUN20 

The  Raritan  Valley  Radio  Club 
(W2QW)  will  hold  its  10th  annual 
hamfest  and  flea  market  on 
Saturday,  June  20,  1981,  from 
8:30  am  to  4:00  pm,  rain  or  shine, 
at  Coiumbia  Park*  Dunelten  NJ, 
There  will  be  door  prizes  and  a 
snack  bar.  Admission  Is  S3v00 
tor  seUers  and  $2-00  for  lookers. 
Talk-in  on  146.625/.025  (W2QW) 
and  146.52,  For  furttier  informa- 
tion, call  KB2EF  {2ai>369  7038, 
9:00  am  to  4:00  pm, 

SIDNEY  MT 
JUN  20-21 

The  Sidney,  f^ontana,  ARC 
will  hold  the  26th  annual  East- 
ern  Montana  Mamlest  on  June 
20-21, 1981,  at  the  Richard  Coun- 
ty Fairgrounds  in  Sidney  MT.  Ac- 
tivlties  include  overnight  park* 
ing,  fiea  market,  used  gear  auc- 
tfon,  prizes,  and  contests  for  alL 
A  potlock  lunch  will  be  held  on 
Sunday.  Talk-in  .52  and  7240 
kHz.  Contact  Ron  Martini 
N7BMR.  Box  449,  Sidney  MT 
59270. 

TOFtRINGTON  CT 

JUN  20-21 

The  C.Q.  Radio  Club  will  hold 
a  two-day  ham-radio  flea  market 
on  June  20-21,  1981.  at  the  Tor- 
rington  Drop-In  Center,  East 
Albert  Street,  Torrington  CT, 
from  9:00  am  to  5:00  pm.  There 
will  be  indoor  tables  for  sellers, 
an  outdoor  tailgater  area^  bake- 
sale  Items,  refreshments,  prizes, 
raffles,  and  pfenty  of  free  park- 
ing. The  entrance  fee  of  $2.00  in- 
cludes one  chance  for  a  door 
prize.  There  will  be  two  separate 
raffles:  the  winner  need  not  be 
present  for  either  raffle  prize. 
One  raffle  prize  will  be  a  por- 
table black  and  white  TV  set  and 
the  other  raffle  prize  will  be  an 
Icom  \02AT  synthesrzed  S-me- 
ter  hand-held.  Raffle  tickets  for 
either  prize  are  $1.00  each  or  a 
book  of   12  for  $10.00.  Table 


space  will  cost  $5.00  per  table, 
or  $3.00  per  half-table;  tailgate 
space  will  cost  S2  per  space. 
Talk-in  on  146.25/.S5,  147^4/24, 
and  146.52.  For  table  or  tailgate 
reservations,  raffle  tickets,  or 
more  information,  contact  Gil 
Donovan  WB1DVD,  50  Wood 
Street,  Torrington  CT  06790; 
Dave  Johnstone  WBICOB,  19 
Margerie  Street,  Torrington  CT 
06790;  or  The  C.Q.  Radio  Club, 
PO  Box  692.  Torrington  CT 
06790. 

CROWN  POINT  IN 
JUN  21 

The  Lake  County  Amateur 
Radio  Club  will  hold  its  ninth  an- 
nual hamfest  on  June  21,  1981. 
at  the  Lake  County  Fairgrounds, 
Crown  Point  IN.  The  gate  will 
open  at  6:00  am,  and  all  tickets 
are  $2.00.  Talk-in  on  147.84^.24 
and  146,52.  For  further  informa- 
tion, contact  '*Mlke''  Evanson 
KA9COM.  8037  Monaldi  Dnve, 
Munster  IN  46321. 


J-ANCASTER  OH 
JUN  21 

The  Lancaster  and  Fairfield 
County  ARC  1981  Family  Ham- 
fest will  be  held  on  June  21, 
1981,  from  9:00  am  to  5:00  pm  at 
The  P&R  Party  Barn,  4  miles 
west  of  Lancaster  OH,  off  Rte. 
188.  Advance  tickets  are  $2.00 
and  tickets  at  the  gate  are  $3.00. 
Flea  market  tables  are  $2.00  and 
out-of-theauto  seillng  is  $1.00. 
Features  will  include  prizes,  an 
R/C  model  aircraft  demonstra- 
tion, and  many  outdoor  activi- 
ties for  everyone.  Refreshments 
and  overnight  camping  will  be 
available.  Talk-in  on  14r.63/.03 
or  .52.  For  more  information  or 
tickets,  write  C.  Ted  Riley 
WB8V0A,  PO  Box  3,  Lancaster 
OH  43130.  or  phone  (614^653- 
8222. 

TERRE  HAUTE  IN 
JUN  21 

The  35th  annual  WVARA 
Hamfesl  will  be  held  on  June  21* 
1931,  at  the  Vigo  County  Fair- 
grounds, one  mile  south  of  1-70 
on  US  41,  Terre  Haute  IN.  Over- 
night camping  will  be  avaitable. 
There  will  be  a  free  outdoor  flea 
market,  a  covered  flea  market  at 
$2.00  for  a  12'  x  12'  Space  (with 
some  tables  and  ac  available). 
Other  features  include  XYL 
bingo,  refreshments,  vatuable 
prizes,  and  a  giant  shopping 
mall  nearby.  Advance  sale 
tickets  are  $2.00  or  3  for  $5.00. 


Tickets  at  the  gate  are  $3.00, 
with  children  under  12  admitted 
free.  Talk^in  on  .251.85  and  .52. 
For  more  information  and 
tickets,  send  an  SASE  to 
WVARA  Hamfest,  PO  Box  81, 
Terre  Haute  IN  47808. 

FREDERICK  MD 
JUN  21 

The  4th  annual  Frederick 
Hamfest  will  be  held  on  Sunday, 
June  21.  1981,  from  8:00  am  to 
4:00  pm  at  the  Frederick  Fair- 
grounds, Frederick  MD.  Admis- 
sion is  S3.00;  $Z00  extra  for  tail- 
gating.  YLs  and  children  will  be 
admitted  free.  Features  Include 
prizes,  demonstrations,  exhib- 
its, flea-market  tables,  tailgat- 
ing,  and  an  FM  clinic.  Food  and 
drink  services  and  free  parking 
will  be  provided.  Taik-in  on 
146.52.  For  additional  informa- 
tion, contact  Rick  N3R0  or  Peg 
N3AU,  Hamfest  Directors,  9425 
Glade  Avenue,  Walkersville  MD 
21793,  or  phone  t301>898-3233, 

MAPLE  RIDGE  BC  CAN 
JUL  4-5 

The  Maple  Ridge  ARC  will 
hold  Its  Hamfest  *S1  on  July  4-5, 
1981,  at  the  Maple  Ridge  Farr- 
grounds,  located  30  miles  east 
of  Vancouver,  Maple  Ridge  BC. 
Registration  for  hams  is  $4.50,  a 
program  with  a  ticket  for  a  draw- 
ing is  $2.50,  and  the  dinner  and 
dance  is  $10.00.  Registration  for 
non-hams  over  12  years  old  is 
$2.00;  non-hams  under  1 2  will  be 
admitted  free.  There  will  be  food 
and  camper  space  (without 
hookups)  available.  Features 
will  include  prizes,  a  swap  and 
shop,  a  bunny  hunt,  a  ladies' 
program,  and  much  more.  Talk- 
in  on  l46.34/,94  and  146.l9/,79. 
For  more  information  and  ad- 
vanced registration,  contact 
Bob  Haughton  VE7BZH.  Box 
292,  Maple  Ridge  BC  V2X  7G2. 

OAK  CREEK  Wl 
JUL  1 1 

The  South  Milwaukee  Ama- 
teur Radio  Club,  Inc.,  will  hold 
its  annual  swapfest  on  Satur- 
day.  July  11, 1981,  at  the  Ameri^ 
can  Legion  Post  #434.  9327 
South  Shepard  Avenue,  Oak 
Creek  Wi.  Admission  is  $2.00 
and  Includes  a  happy  hour  with 
free  beverages.  Prizes  include  a 
$100  first  prize  and  a  $50  second 
prize.  Activities  will  begin  at  7:30 
am  and  continue  until  5:00  pm. 
Parking,  a  picnic  area,  hot  and 
cold  sandwiches,  as  well  as  liq* 
uld  refreshments,  will  be  avail* 
able  on  the  grounds.  Overnight 


camping  Is  also  available.  Talk- 
in  on  146,94.  More  details,  in- 
cluding a  map,  may  be  obtained 
fromXheSouth  Milwaukee  Ama* 
teur  Radio  Club,  PO  Box  102, 
South  Milwaukee  Wl  53172. 

PITTSFIELD  MA 
JUL  11-12 

The  Northern  Berkshire  Ama- 
teur  Radio  Club  will  hold  its  an- 
nual hamfest  on  Saturday  and 
Sunday,  July  1 M2, 1981,  at  the 
Cummington  Fairgrounds, 
Cummington  MA  (off  Rte.  9), 
General  admission  is  $3.00  in 
advance,  and  $4.00  at  the  gate. 
Family  admission  is  $5.00  in  ad- 
vance  and  $6.00  at  the  gate. 
Dealers  are  welcome.  Talk-In  on 
146.31/.91.  For  further  informa^ 
tlon,  contact  Herb  Blake,  PO 
Box  567,  North  Adams  MA 
01247, 

MOUNT  SINAI  LI  NY 

JUL  12 

Radio  Central  ARC  will  hold 
Its  3rd  annual  hamfest  on  Sun- 
day, July  12, 1981,  from  9:00  am 
to  4:00  pm  on  the  grounds  of 
Mount  Sinai  Elementary  School, 
Rta  25A.  Mount  Sinai  LI  NY.  Ad^ 
mission  for  buyers  is  $1,50; 
XYLs  and  harmonics  will  be  ad- 
mitted free.  Sellers'  spaces  are 
$3.00.  There  will  be  door  prizes, 
a  grand  prize  drawing  at  3:00 
pm,  a  contest,  and  refresh- 
ments. Talk- in  on  145.15 
(WA2UEC)  and  14652.  For  more 
Information,  contact  Lew 
Franklin  at  {616)^265-5614. 

INOtANAPOUS  IN 
JUL  12 

The  Indianapolis  Amateur 
Radio  State  Convention  and 
Hamfest  will  be  held  on  Sunday, 
July  12.  1981,  at  the  Marion 
County  Fairgrounds.  For  further 
Information,  write  Indianapolis 
Amateur  Radio  Association, 
Box  11086,  Indianapolis  IN 
46201. 

CHARLESTON  SC 
JUL  1819 

The  Charleston  Amateur  Ra- 
dio Society,  Inc.  will  hold  its 
eighth  annual  Charleston  Ham- 
fest on  July  18-19,  1981,  at  the 
Omar  Shrine  Temple,  44E  Bat- 
tery Street.  Charleston  SC. 
There  will  be  overnight  security 
guards  and  refreshments  avail- 
able. For  more  information,  con- 
tact the  Charleston  Hamfest 
Committee,  PO  Box  30643, 
Charleston  SC  29407,  or  phone 
(e03)-747-2324/496-3660. 
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Robert  B.  Grove  WA4FYQ 
Rl  T,  Box  156 
Brasstown  NC  2S902 


A  Timely  New  Product 

-the  MFJ-102  digital  clock 


While  inexpensive  digi- 
tal clocks  are  pfentf- 
ful  on  the  marketplace,  the 
new  MFJ-102  is  a  step 
above  the  average. 

Featuring  a  tow-profile 
alum  inn m-accen ted  black 
cabinet  the  clock  functions 
around  a  brilliant  fluores- 
cent display  The  5/8-inch 
characters  are  clearly  visi- 
ble across  the  largest  room, 


even  in  bright  ambient 
light 

For  the  ham  shack,  a  sim- 
ple switch  setting  selects 
the  24*hour  mode.  Hours 
and  minutes  are  always  dis- 
played;  seconds  may  be 
called  up  by  pressing  the 
top  bar. 

The  102  also  may  be 
switched  to  display  12-hour 
time,    complete   with    an 


AM/PM  illuminated  indica- 
tor, for  local  nets  and  rou* 
tine  domestic  use. 

The  clock  also  has  an  in- 
ternal alarm  complete  with 
snooze  button.  The  alarm 
doubles  as  a  handy  9'min- 
ote  ID  timer  — great  for 
those  who  conveniently 
forget  those  legal  IDsl 

Time  synchronization 
with  WWV  is  a  snap.  Fast 


The  MFM02  digital  dock. 


and  stow  set  buttons  allow 
easy  reset,  and  to  prevent 
accidental  bumping  of  the 
reset  buttons,  a  lock  switch 
is  provided. 

Power  interruption  is  al- 
ways a  problem  for  accu- 
rate-time buffs,  but  the 
MFJ-102  first-digit  display 
segments  will  blink  repeat* 
edfy  until  reset  following  a 
power-line  interruption. 

Although  the  clock 
comes  set  for  American  1 20 
V  ac,  60-Hz  line  power,  for- 
eign  50-Hz  operation  is  pos- 
sible by  merely  shorting  a 
pair  of  circuit  pads  on  the 
PC  board.  220-  and  240-volt 
operation  may  be  accom- 
modated with  the  use  of  an 
external  voltage-dropping 
transformer. 

We  found  the  MF)-102  to 
be  flexible,  reliable,  and 
easy  to  read.  At  $32.95,  it 
represents  a  good  value  for 
the  ham  shack.  For  further 
information,  contact  MFj 
Enterpfises,  Inc.,  PO  Box 
494,  Mississippi  State  MS 
39762;  (601^323-5869  Read- 
er Service  number  476, 


li 


Hm  HELP 


j  am  interested  io  obtaining  a 
schematic  or  any  other  informa- 
tion on  an  old  TV  Analyzer 
Scope,  model  #1076,  manufac- 
tured by  B  &  K  Mfg.  Company, 
Chicago  lU  Thanks. 

A.  B-  Walls  WA5C0H 

PO  Box  50 

Tunica  LA  70782 


I  am  looking  for  an  FV-401  ex- 
ternal  vfo  and/or   matching 

speaker  to  buy  at  a  reasonable 
price.  Also,  does  anyone  know 
anything  about  P12MN  or  5N20/ 
HBSBVL? 

Todd  D,  Greenleal  KA1CFQ 

108  Edward  Ave. 

Pittsfleld  MA  01201 


I  need  a  MITS  manual  on 
Altair  8600  BASIC  which  I  can 
purchase  or  copy  and  return. 

Carl  5.  Peterson  N6CSI 

210  E  Ashland  Ave. 

Visalla  CA  93277 

Need  wiring  diagram  package 
No,  WDP4}203  tor  a  32ASR  with 
Centralized  Selective  Calling 
System  and  SA150  Accessory/ 
Interface  Unit.  Will  pay  copy 
costs  and/or  mailing. 

T»rry  Simonds  WB4f XD/1 

PO  Box  1558 
Edgartown  MA  02539 


I  am  writing  an  expanded  his- 
tory of  Wake  Island  and  would 
like  to  hear  from  anyone  who 
has  operated  from  Wake/Peala/ 
Wilkes  Islands  as  a  ham,  com- 
merciaL  or  military  radio  op^ 

1  am  also  Interested  in  con- 
verting/repackaging  a  Gonset 
S-meter  Commynicator  for  ONf 
FM/SSB,  as  well  as  borrowing 
the  manual/schematics  for  the 
rig  (I  will  pay  postage), 

Frank  P.  Notlette,  SMSGT,  USAF 

KAtA0J/KM6 

7702C  Kikanai  Loop 

Hickam  AFB  HI  96818 
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Model  173B  Station  Clock 

•  24  hour  military  time  for  proper  logging 

•  quartz  crystal  accuracy 

•  large,  easy  to  read  LCD  display 

•  pusti  button  back  lighting  for  night  operation 

•  one  year  operation  from  single  penlight  cell; 
no  inconvenient  and  unsightly  line  cord 

•  no  resetting  after  power  failure 

•  attractive  aircraft  instrument  styling 

•  front  mounted  controls  with  hold  switch  that 
permits  precise  setting  to  time  standard 

Model  I  73 B  onh-  $r'H.9!y-plusSr'l  a/iipptn^  from  voitr  fat'onft'  ilealef  or 


m 


65  East  Palatine  Rd.,  Suite  105, 
Prospect  Heights,  IL  60070 
(312)  459-5760       ,,^ 


Arise  and  subscribe  lo  80  MlCROCOMPailNG,  the 
newest  and  fastest  growing  microcomputer  magazine.  This 
is  full  of  news  about  programs,  accessories  and  theory  on 
the  wor!d*s  largest  selling  computer,  the  TRS-80*, 
Definitely  beginner  level  and  includes  lots  of  program 
listings.  Find  out  what  all  the  fuss  is  about* 


Q  Mew  subscription 
LIPayment  enclosed  S. 
OVI5A  OMC 

Card    # 


LI  Renewal 


UAE 


OBlnme 


□  12fssLAesfor$10 

t:]24  issuer  for  $30 

D36  issues  for  $45 


Intvbank  #. 


.Exp,  date. 


Signature . 

riame  


Address 
City 


State. 


microcomputing 


Please  allow  6  Lo  8  weeks  Tor  delivery 

Canadian:  1  yr.  Qnty/S20  in  Q*S.  Funds 

Foreign:  1  yr*  only/ $28  in  O.S.  Funds 


•  P.O.B.  961  •  Farmingdaie  M.Y,  1 1  737 

*IRS-aO  is  a  trademark  of  Tandy  Corporation. 


316B6 


^'  Reader  Servicesee  page  T  U 
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ATTENTION  MOBILE  HAMS 

Vehicles — Aircraft — Marine 

15  METER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  ISSB 


1 

H^^L^U»»I_J 

1 

1 

THE  QRP  RIG  WITH  THE  BtG  RtG  SOUND  ACTIVE 
NOISE  BLANKER--RF  GAIN— CW  SWITCH  — 
SQUELCH-MIC  GAIN— DIGITAL  FREQUENCY 
DISPLAY— HI/LO  POWER  SWITCH  — 13.8  VDC  5A 
K)SIT1VE  OR  NEGATIVE  GROUND.  9,5'*  x  8,5*'  x  Z5" 

AVAILABLE  SOON:  10-meter  AM/FM/SSB. 
DEALER  INQUIRY  (NVITED. 


®       .^318 


1275  N  GROVE  ST, 
ANAHEIM.  CALIF.  92806     (714)  630-4541 


r 


WORK  THE  U.H.F.  BANDS 

Add  a  trans  verier  or  converter  to  your  existing  lOm,  6m  or  2m  equipment. 
Choose  from  the  largest  icleaioi>  of  modules  available  for  1>X,  OSCAR, 
EME,  ATV. 

TRANSVERTERS 


M\rr  432-28  (SJ  S339.95 
MVn  439- ATV  S169 .95 
MiVrr  1296- J  44     S425.9S 


CONVERTERS 

Choose  from  many  models  to  suil  your  needs. 
Examplesr  MMC  432-28,  MMC  426/439— ATV^ 
MMK  1296-144,  MMC  1 280— ATV 
Write  for  details  and  availabk  opiions. 

lOHLTERS 

Prevent  OSCAJl  S  Mode  J  desfinse 
Use  MMF200-7  $42.95 
Stop  receiver  IMD  birdies 
Use  PSF432  $59.95 

ANTENNAS 

420-450  MHz  J -beams 

4SeL  15.7  dBd  $75.75 

88  el  18.5  dBd— Ask 

1250-1300  MHz  loop  yagi  !296-LY  S49.75 

Send  36<£  stamps  for  full  details  of  all  our  VHF/UHF  items. 
Pre-selector  filters  Trans verters       ^^^ 

Low-pass  fillers  Cjonverter^  VSA 

Varactor  tnplers        ^^  Anieimas 

Pre^amptifiers  ^^  Crystals 

Spectmni  Intematiottal,  Inc* 

CoDcord,  Mass,  01742  USA 
^^  1 


70/MBM  48 


■A 


WBUILD  THIS  SSB  TRANSCEIVER  FROM  OUR  MODULES 


HOBBY  KITS 


® 


MIKE 


EXPERIMENT  —  LEARN  ELECTRONICS;  BUILD  AND  DESIGN  YOUR  OWN  AM,  FM,  CW, 
OR  SSB  RECEIVERS.  TRANSMITTERS  AND  ETC.  WITH  OUR  MtNI-LINEAR  CIRCUIT  KITS 

Mi  kits  Come  Complete  With  Etched  and  Drilled  Circut!  Boards  and  AH  Parts  Needed  To  Function  As  Descrit>ed 


AFA-t   AUDIO  AMP.  LM  3001-2  wcs& 4  160^11  ompm 
AFP-t    AUDIO  PR EAMP.lxi*iJu,dioPrt*fti^-i^w*eEJt. 

BM  D-1     BAL.  MIX.  Ut  %M9&  Uner  ^  S  D  UoduMurTimd  Oi^MI 
D ET- 1     AM  DET.  Am  Em^tofi*  Oti^aot  Wrth  AGC  Oiflp**  ^^-^. . 
D  ET-2    F  M  DET,  t**  306i  FM  Dett&m  HSS  khz  or  4-11  MHZ) 

D ET-3  SSB  DET.  im  mss sso Onsaor tM»*d» oso \  of  osc-*) 

IFA^  1     IF  AM P-  CA 302S 90  DB Owfl.  Qpnorm\  AQ€  (4SS KHZ t3t^-M  MHZ»      $6 

FLS-9  SSB  Fl LTER  s  mhz/2j  khz  bw *iih  usb xal  ro*  osc-i $49 

lFA-2    IF  AMP.  CA 302a 3D DB Gtm  1  IOD MHZ Optionel  AGC  


$4.95  MBA-1   FREO,  MULT^mciOu«h«8J^'iii«-AiT^pk««rTciaot#iz        $5.95 

$3.95  OSC-1    CRYSTAL  OSC.  to  khz- so  mhznoi  Tuned  $3.95 

$9.95  OSC-2    CRYSTAL  OSC.  Ov  t»»0MM2 Toned aflpm  $4.95 

S3.95  OSC-3  VARIABLE  FREO  OSC  v«»ctorTuf*d4&s»5MZ  $5:95 

95  OSC-4  VARIABLeFRFYOSCv*M3orT«ned*  liMHi  $5.95 

95  PSV-1     POWERSUPPLYLM723¥rtiPtesTrvwsiPr.3BmpB™*         $7.95 

95  PLL-2  TONE  DETECTOR  iMtsi  pu  TdwDweaof ....._;..,         $5.95 

95  RF/MIX-1  RF-AMP/MIXERcA302B-TMfKiHFAi^p/Mw  1-100 MHZ  $7.95 

$6.95  RF/MIX-2  RF-AMP/MIXER3NKMTi«dHFAM/MiMffn^2SOMHZ $7,95 


$7 
$9 


SEND  $2.00  FOR  FULL  CATALOG 
WITH  CIRCUIT  DIAGRAMS  AND 
TYPICAL  RECOVER  AND 
TRANSMITTER  HOOK-UPS 


MANY  OTHER  MODULES  AVAILABLE 
TERMS:  CASH  WITH  ORDER 

OR  29%  DBPOSfT  FOR  CO. P. 

"' '  ELECTRONICS  SPECIALTIES  SALES  CO. 

p.  O,  BOX  2122  •  MIAMI,  FLORIDA  33152  •  PHONE  30S-759  23ie 


COMPLETE  SET  OF  MODULES  TO  BUILD  A 

1-WATT  SSB/CW  MCMMO-BAMO  TRANSCElVeR 

LESS  CASE.  CONTROLS.  PWA  SUPPLY 

(12  vex:).  SFK  Af4D  MIK£ 

$1 49.95  {Sp«c^  Band) 
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2300 


MHz 


38,50 


CONVERTER  KIT 

COMPtCTl  WtT>^  tK  BOARD.  PAPTS, 
AND  10  rACt  BROCHURE 

complete:  board .., 65.oa 

ASMMBLED  AND  TESTED 

POWER  SUPPLY 19,50 

CIGAR  ANT SO.OO 

33  ELEMENTS.  mYSlCALLY  STRONGER 

THAN  LOOP  VAGI.  EQUAL  IN  G^IN 


PRE  AMP,  SUPER  VERTER.   AND 
Z300  MHZ  TRANSMITTER 


THE  STOrSlCN  BOARD  WAS  DtVELOPtD  Al  OUR  LAB  TOR  OPTIMUM  PERFOflMAr^L 

WITH  LOyV  COST    THIS  )S  h*OT  A  COPY  ( ALTmOuGH  Wt  Aftt  COPItDl  WE  STRIVE  TO 

MAINTAIN  THE  ORlGJNAl  QUALirt 

yNDlRSTANDII^  OUR  PROOUCTS  MAK£S  StRV^NG  YOU  BCTltH 

T  V  n  O   HtCEIViRS  8.  ACCESSORIES  AVAlLABLi 

UMMit  COO-MO.  BAMK  CARD.  CHECK 


HOURS:  B  30  AM— 4.30  PM  C  ST   M  — f 


F.O,  BOX  5  39  ARUNCTON,  TEX.  76010 

817  26S039I 


•  YOU  ASKED  FOR  IT  • 

A  COMPLETE  REPEATER  STARRING 
THE  MARK  3C  SUPERCONTROLLER 


ALL  th*  unNiiM  fctttu^w  which  itiftka 
Mflr1(  3C  ttw  teclainwl  lMtf«f  in  npmtm 
control  — 

*  ALftop«teh 

*  R*H«rw  patch 

*  Auiodkal 

*  40  Function* 

*  13  MofH  mwiia— 

■  Cuvtom  tall  mmm»Qm 

*  Mk:roprDC«Mor  ccffitrDl 
MARK  M:  CONTROLLER  S1095 


AND  NOW.  mmf\  m«  rtpaaiH^  ti  bum  I  n  - 

*  R«o«tv«r  wmm.  0.29  UV 

*  Supsf  cHsp  tudlo 

■  TruntmUtBr  outpul  ZW 

PLUS  optkm*  — 

*  Pow«r  «mpitri«fi  (pidc  youf  i«v*r) 

*  Sub-*udtbl«  tofi» 

*  Controi  r«c«li«ri 

MARK  3CR  REPEATER 
144-220  S164S. 


QflH  Or  wfnv  fOr  •pvcfncvooni 

MICRO  CONTROL  SPECIALITIES 
23  Elm  Pmk^  QrovliHi,  Ma. 


(017)  3ra-3«42 
CI1834 


*^49 


BASSETT 

TRAP  ANTENNAS 


BASSETT  HELIUM 
MOBILE  ANTENNAS 


NEW! 


The  result  of  nearly  two  years  of  continuous  development  and  nearly  fifty  years  of  amateur 
and  commercial  antenna  design  and  manufacture  Bassett  helium  ftllml  antennas  are  for  the 
amateur  who  demands  the  very  best   In  American    made  automatic  bandchange  systems  and 
md)ile  antennas  that  are  compatible  wUh  all  transceivers  mcfuding  the  new  "no  tunG"units. 
Trap  systems  are  fundamental  dipoles  on  eacti  band  and  do  no)  require  antenna  loners. 


Heavy  duty  inductors  with 
transparent  tu&e  covers. 


Helium  filled  Ir^s  impervious  to  all  weather 
Maintains  precise  resonance  and  efficiency 
Systems  easily  handle  le^al  amateur  power 
Mufti  band  amateur  and  MARS  wilh  one  coax 
Fulfy  conpaJfble  with"no  tune"  transceivers 
Short  enough  to  fit  on  a  small  50'by  100'  lot 
Rugged  while  tr^s  only  T'diameler,  5*'  long 
Uses  your  RG-S  or  RG-58  coaj(  in  any  length 
Center^isolator"  equipped  to  accepl  a  PL-259 
Solid  Copperweld, stainless,  nylon  end  lines 

MULTIBANO  BROADSIDE  DIPOLES 


Helium  fillei)  for  a  lifetime  of  high  efficiency 
Completely  adjustable  to  precise  resonance 
Power  handling  capability  to  7^  watts  PEP 
Beautiful  white  52"  Fiberglass  lower  section 
Stainless  W  17-7  tapered  lop  whips^ion 
Very  low  weight,  VAC*20  weighs  6, 5  ounces 
ijm  wind  drag.  Holds  vertical  at  high  speed 
All  chrome  plated  polished  brass  hardware 
f^Mels  for  all  liands  with  a  2  meter  col  linear 
Mates  with  any  standard  3/8-24  mobti  inount 

SINGLI'BANO  MOBILES 


VAC-40f75--t69, 50  VAC-20/40/75-$89. 50 
VAC-20/40-  $69. 50  VAC-  15OT40-IS9. 50 
VAC-15/20"$69,50     VAC"  10/ 15/20-  $89. 50 

NEW!    VAC40m/18m/24m- $89,50 

For  the  3  new  amateur  bands 

1^440 


VAC-ia/15/20/40-  — -IIR  50 
VAC-15/20/40i75--^-$li9.50 
VAC -10/15/20/40/75- $149.  50 


VAC -2  colKnear  for  2  meter  mobile— $39,50 
VAC-6,  VAC-10.  VAC-15.  VAC-20  —  $39,  50 
VAC -40  --$44. 50  VAC -75      i  49.  50 


Postpaid  to  48  States.  Florida  residents  add  4%  Fla*  sales  tax- 
Prices  and  specs  sudject  to  change  without  notice  or  obfigation. 
Special  systems  available  for  any  use.    Write  for  price  quotes. 


master  charge 


t^ 


your 


BankAmericard. 


welcome 


REX  BASSETT  ELECTRONICS,  INC. 

1633  N,E    14th  AVENUE,   FORT  LAUDERDALE,  FLORIDA  33305    TEL  30S-56M400 


^Rea4ef  S^fViC^^-i^  p&g&  1 14 
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{■HlHi 


<<ONV  SAFETY  BELT" 

A  "must"  for  Safetyl 

'73SMS€UmH^ 


OSHA  AfH>rove<l 


^VVW^" 


HOW  AVAILABLE 
ONV TOOL  POUCH 
DESIGNED    FOR  ONV  SAFETY  BELT 

$9.95  EACH 

snipping  &  Nandilr^g  Prujiidd 

fmmedlaleUPS  DeTy 


Al  lastH  —  a  safety  belt  designed  lo  meet 
Itie  safaty  n^eds  of  fadio  amateurs,  radio 
stations.  TV  stations,  boat  owners,  painlersi. 
construction  wortiefs,  maintenance  people 
—  anyone  w^ith  the  need  to  climb  —  now  at 
an  el^xdable  price 

Our' ONV  Safety  Bell"  is  fitted  witti  two  drop 
fonged  steel  'D"  Hngs.  Onto  one  is  spticed  a 
3  foot  length  of  Vi '  (jiameter  nylon  rope  fit- 
te{i  With  a  drop  forged  steeJ  snap  tiook,  The 
3"  wide  nylon  body  comfort  pad  is  secured  to 
1%4*  wide,  9500  fb.  teal  nyJon  webbing, 
which  Is  resin  or  la  ten  ireated  for  abrasion 
resistance  The  belt  Is  adjuelible  up  to  sixe 
46"  walBt. 

Only  $39.95  plus  S3.00  for  poitage  and  hRr^ 
dllng.  14 J  residents  add  5%  sales  tax. 


UPI  Communication  Syefeamsy  Inc. 

Mail  To:  P.O.  Box  902  •  Saddle  Brook,  N  J.  07662 

N.J.  (201)  279-7528  •  (800)  520-5277 

(Office)  481  Getty  Ava  •  Paterson,  N J.  07503 

Cable:  Unipage  Telex:  642597 


^21 


HERE  AT  LAST! 


THE  ALL NEW 


AZDEN  PCS-3000 

2  METER  TRANSCEIVER 

AND  PCS-300  2  METER  HT 

We'll  Beat  Any  Price  in  This  Issue 

LCC  engineering 

116  Country  Farms  Rd.,  Box  140,  Marlton  NJ  08053 
609-983-8844  DAILY  6  PM-MIDNIQHT 


toolttng  tor  gear?  Dofil  use  alt  your  gear?! 

Yeitj  nmym  QUI  OHJiefi  ma  i^ic4  la  n  |m»i  v^, 

am  jii  n^ly  iumaa  priEm-  o^V^H^r  -hlKitf 

CtikivfiAA  wm  tisfeir  v<*u  nmt  ^ri«t  eun  cauid  da  fw  fou 

piV  iMftff*  iioti  H*  nwy  iP*  *  in  ilt  ptK**.* 

Upgradliid  your  station?  Starting  oyt? 


Ooali 


*^413 


|60g-526-il05 

pipmenL 
ichongsJ 


eek  fur  buoirteiKi ! 


Elo 


Radio 
Cqylprnent 

BfokefQQ^ 


/uit*73 
2509  n.  Compb«ll  BvQ. 
Tucron,  flrizono  85719 


this  publicQtioii 
is  ovQiloble  in 
fmcfofofm 


University  Microfilms  International 


300  North  Zeeb  Road 

Dept.  PR. 

Ann  Arbor.  Ml  48106 

U,S.A. 


18  Bedford  Row 
Dept.  PR. 
London,  WC1R4E  J 
England 


V 


1981  FAR  EAST  ELECTRONICS  TOUR 


TTfta  Etdctronici  Tour  for  Mulnaiing,  P\jrc^asinQ,  En^ln«e<tr^,  MttxiufAciunng,  &  Product  Dvv^lopm^nt  Mtrti{j0ir3  and  ExiMCuiive^  to  Meat 
I  with  Fdf  lflf\  D*B!t1bulOfi^  ft»pa,  Suppt^ftra,  &  6uy»fi.  an<l  to  E)iiiBp  Fof»qn  Bysfrtess  Contacta  Thrpiigh  IndMdual  fid  Group  M— tinqm 


Date:  October  7-21, 1961 

AfH 

October  8-23, 1981 


Japan  Electronics  Show  In  Oaaka 
Koraa  Elactronlct  Show  In  Seoul 


HIGHLIGHTS 

Taiwan  Eledranlcs  Show  In  Taipei 
Hong  Kong  Consumer  Electronics  Show 


«  Arranoernents  for  Group  and  tndivlduat  Buvlneaa  Meetings  *  Dally  Pr&oram  for  Participant  a  Interested  In  Importing  ■*  Daily  Program  for  Participants  Imerfl8l«d  In  Eicportlng 
*auBlnesa  Brloflngs  by  Local  Govemm«nta,  Chambera  of  Commnrc^,  and  U.S.  Embasay  Comrrtefclal  Officers  «  Fraa  Time  for  IndMduat  Appolntm«nlB  *  First  Ct*sa  Hotel 
AccontmodafionB  *  Dally  Show  Trinsponallort 


PRICE 


:^ 


FrtMTi  WMt  Coaal  _^^^.^^^^^^^^^^^^^ 
Ffo«n  East  Coaat  ^ _  tSftSG 

Price  fncludea:  airlif«,  hotalt  (double  occypancyy,  land 
transportailon.  {tally  Am»rtcan  breakfast,  dinners,  cocktails 
h  city  tours  In  eacn  country and  mora! 


For  mom  infofmMUon  and  trochum,  calf  or  writa  fo: 

Ellen  Heather 

Cornmorca  Toura  Intemationai      (^332 

870  Marliat  Strsat,  Sulta  742 

San  Frar>claco.  CA  94102 

(415)453^072  or  433^3400 
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MM  HELP 


I  want  a  circuit  and  construc- 
tion article  for  a  4-250 A  in 
grounded  grid  for  HF.  I  will  pay 
for  copying  and  postage,  or  I  will 
copy  and  return.  Thank  you. 

Gary  Kriss  VE7CGK 

20776  114th  Ave. 

Maple  Ridge  B.C. 

Canada  V2X1K1 

!  have  an  electronic  voltmeter 
model  3020  made  by  Ballantina 
Laboratories.  I  would  like  a 
schematic  or  service  manual  or 
any  information  on  this. 

J.  Humphrey  KB3T 

616  Magee  Ave. 

Patton  PA  16666 

f  am  looking  for  instruction 
bocks  for  a  KAAR  Mfg.  Co.  TR- 
506N  UHF  FM  base  station  and 
a  NAVY  RBM-4  series  HF  receiv- 
er. I  also  have  available  a  fairly 
comprehensive  library  of  GE, 
Motorola,  and  RCA  FM  manuals 
and  will  try  to  help  anyone  who 


incfudes  an  SASE  with  informa^ 

tionon  these  makes- 

Geoff  ForsWB6NVH 

PO  Box  2946 

CarmeiCA  93921 


I  am  stltl  searching  for  a  Col- 
lins  32S1  transmitter  in  any  con- 
dition that  is  not  being  used  and 
is  cheap.  Please  state  condition 
and  price. 

H.  F:  Schnur 

115  Intercept  Ave. 

North  Charleston  SC  29405 

I  need  any  information,  in- 
cluding the  schematic,  on  "Com- 
munications Receiver  Made  for 
Department  of  Commerce,  Civil 
Aeronautics  Administration, 
Type  RCP,  Made  by  National 
Co.,  Maiden,  Mass.  Modified  by 
Schuttig  and  Co.,  Washington, 
DC.  Dated  10-30^5/' 

Bob  Hughes  KX4A 

PO  Box  29044 

Richmond  VA  23233 


^Tf  ST  EQUirMENT 

RECONDITlONiD  AND  LAB  CAUBRATED 

Ht  ttOaC  SIGNAL  GiNtnATOn     ID  MHZ  THRU  4BO  M+iZ,   ft.>W^CW  OR  TULSf 
P*«3DULATJCKSJ   CAUftflATED  ATTtMlAlOr*    "^11  tUtD  OUfllJl    Afi;  EXCtUiNl 
lAb  C£4lJtAtOR 
HT  «I4  ^KjNAI  C^JOJIATOH.  4CU  MlfH.  THRU  HOO  M^^   CAUBbfi'tlD  AND 

Mi  nutD  ourruT  itJiFtct  fca  akoiatt  oh  nuchqwavi  WOtA 

Mr  MMA   SIGNAL   KH-iMMArtMl  W  KHZ   THSu  6S  IWU    CAUS(MTII>  AHD 
Miftt^£I>OUTI%lt    AMCVtf  C4UAT  FQHff  AUCMMENT  AJNDCi{i«JlALHI  l&i. 
S4  I  J  U  VOR  tl4i  ayUiJTARY  StO^^AL  C^M£KATOR     106  I  3,^  «3  MH^  AND  i29  9 
lO  J35  MHI    CKJITUT  SKjNALS  INCLUDE  VQR,  LOC  CLtDtSLOft  AMD  (QOO 
cn.  &AfWE  ASaXUNS  47flT-i    Or'UlATES  fllOM  18VDC  At  i'  ;  fi,Mt'%   VQU 
rABU  OB  Ef NCH  F'OWLR  SOURCt   IDLAL  \Oit  AlllCRAf  I  RADIO  RE-PAIK 
AH/URk4I6  MlLJlARt  SIGNAL  tiMUSATOl?  J  JyLHZ  TMftU  40  &  MMI  AM.CW 
CALUiAATED  ATTLMUATOQ    MCTlALD  OUtTUl    40Q  lOQO  A^OQUU^IldN.  AM 
tACLUl^lVT  SMAII  CCNMrACT  5l^l,iN  ^JX  I  I  h  1 1  ■  1 4  Pl^lCT  KM  FUDQA 
SCJNCH  SUEVlCl  WQitK 

AIWllPii4«  STtCmUM  ANMtMt.   FR£qMI-*<1r  RANQC    10  mH  THBU  40  6 
CHi  tfi  6  AAI^JI^.  AM.  CW  SSB  « ADIO  ^lUSl Al^  AJTt  OfSTUAnD  AS  A  SI^Cl  WJM 

qi^  A  5   att  %cmv*  witH  rowtR  AMrtitucx  nomo  cm  the  vibtkal 
AJiii  ACAihA?  mtquiNCT  Dm  The  HonuONtAt  axj^.  ijm:elle?vt  rem  la» 

U5I  (N  MADIO,  PAD  Art.  MiatOWAVt  AMD  iAItUtTE  TV  ANAtVSl5 
OS- 1 1 1  >UiM'  1 40  USCILLOSCO<''C  WITH  r<fl,?f,- $07B;1J5M  HOl>^l£  CHANNLk  HL UC 
tN  AND  MKlffiQ  DUAL  TRACE  TLUG 11^.  5'  CUT  JWttfiNAL  SWLtf  14 
CAl  HW^TtD  (»A^ittS  VV^TH  SWltf  CXfA*JSlON  TtflCCEH  MOOtS  DC  U  MHZ 
CAlieCAfOCC.  NOUVLLi  &*  Vt^ILD  AlP  COOLtO  CAfUNtr.  Un  11  Li  i*  H  ■ 
t<«  ^  OAlGl^lAl  COST  S^.ttOO  CH>.  A  B(^UTIiFUL  MIUtAftlr  O  SCOC^ 
TiRTtOiac  r\iJG«iS  tVTl  A,  ■   P  K  JL  L  &  rt-ACKr 

UStD  lOft  RADAR   MICAOVVAVI   SAHiJJTt  IV  AND  THANSfOSDtW  A»lALt«S. 

USINC.  SOO  SERIES  TlKTRONIK  O  SCOftS 

MP  4  J  *  t  rOWU  MlTEfl 

Gll-l  SS(t  NOISL  ANALYZER.  SHZ-2DKHZ 

HP4ilC  POWMi  JVILrER 

tB  I  VJ6  tVOISE  ANALYZtR   SMZ  iOKHZ 

HP  VlfriA  MXmo  AMIi' n.LICi  IN  f Ol?  S£4S  4o.r«tQ COUNT EJt 


SM.M 


6«S,00 


19S  00 
frS.OO 


4SO.OO 
9S,00 

tis.oo 


V\t  SHT  BiSf  WAt  tOSPTlO  M  C     |0  DA V  IWCINCY  AACJ<>  I^iIhLAKA^EI  Wl  ACCiPT  VIVA 
MASTER  CARD  Oft  CHECIC  ImCNi  B4LL  SLli"  l<i*  %1A  rSl<> 


^367 


Electronic 
Drslfibutors 


Slep  Electronics  companii 


p.  O.  BOX  lOO.  HWY  441,  DEPT.  73 
OnO.  NORTH  CAROUNA  28763 


CALL 
TOLL 


800-545-7814 


CALL 
NOW 


Contest  Keyer 


tlw 


Brings  you  UH 
BrMKtnroiagh 


I 

All  AEA  in  stock  for  quick  dellvary 
Call  for  quote  on  Morsematic,  Contest 
Keyer,  Keyers  &  Trainers,  Special  Pack- 
age Deals  avaflabie  with  Bencher  Paddles 
CALL  NOWf!!  TOLL  FREE!!! 


ICOM 


IN  STOCK  -  CALL  FOR  YOUR  PRICE 

TOLL  FREE!!! 
We    have    the    lowest    prices,    fast    delivery, 
free    shipping    most     items,     &     TOLL     FREE 
OrdeMine. 


Also  Stocking:  AZDEN-ICOU-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANTI 

KENWOOD-SANTEC-MFJ-CUSHCRAFT-TENTEC-ASTRON 


Pacos  1^9  Hey  Amteut  Rsdio  Supply 

112  W.  First  St.,  Roswell,  NM  8B201  •  (505)  623-7388  in  New  Mexico,  Evenings,  &  Sundays 


OPEN    10-5    M-F    8l 

10-4  Sal 
MC  &  VISA  Welcome 


'Readsr  Sff/vice — see  psge  T 14 
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QSMR  ORBITS    J 


Cmthtf  of  AMSAT 


The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  coufse. 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass, 
OSCAR  8Jn  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or* 
bit  resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3tW1  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcompuler.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  In  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbU  for  the  First  time 
each  day-  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  Ust  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166*"  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole»  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  It  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miSes  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  tf  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line,  if  OSCAR  passes  15^ 
east  or  west  of  you,  add  another  minute;  at  30°.  three  minutes;  at 
45°,  ten  minutes.  Mode  A:  145.a5-.95  MHz  uplink.  29,4-29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  43Z125*-175  MHz  uplink. 
145,975-.925  MHz  downlink,  beacon  at  U5.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7.  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  Ust  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26'^  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  S  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator,  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-,95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MH^,  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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MODEL  It 


»459™'  DISCOUNT 
Off  List 

6#K  1  DRIVE  S 3440. 00 

No  Tai(««  on  Oul  of  Stole  Shipm«nU 
Immo'diate  Shtpinenl  On  Mosf  Item* 


$DISCOUNT$ 


TRS-80® 


DEALER  A301 


FREE 

COMPUTER    ,,^ 
CATALOG 
UPON 
REQUEST 
$353.00 

.84.00 

.  249.00 
...419.00 
...135,00 
. . . 577.00 


26-3001   4K  Co  lot- - .  .  t  *  t  *  ■  -  ■  ,  - 

26-1145  RS-232  Board , 

26-1  T40    O  ■  K  Interface 

2hA  160 Mmt  Disk- -  ^  - 

26-1 172  Modem.  .  .,,... 

Fost  100  CP5  Centronics  730  Printer,  . 

TeicI  Quality  Centronics  737  Printer   , ...  737.00 

1*800-841-0860  Toll  Free  Order  Entry 

MICIIO  MANAOEMEHT  $¥ ITEMS,  INC.    ^^^Z 

IXS^m^QTHH  PIAZA  SHCrt*PING  CENTIH 
115C  SECOND  Ave    S  W 
CAlftO,  GEORGIA  35  7^8 
GA.  S  EXPORT  PHONE  NO.  [912)  3777120 


26  1061  4KI.  .  . 
26-1062  16K  III 
26  1063  3aK  III 
2  Drives.  RS23? 


^    p   +   ^   ■ 


.1629.00 
.  ,  865-00 


7225.00 


lorgi'%1  Inveniory  id  S.£.    U.S.A. 
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RAPID  MOBILE  CHARGER 

Tne  DEB-TED  Rapid  Mobile  Charger  is  a 

constant  voHage  cnarger  ihat  will  charge 

your  batteries  off  a  12  Volt  source  in  4-6 

hours.  You  may  use  tne  cfiarger  at  all 

times,  this  includes  transmit  and  receive 

periods-  It  is  equipped  witn  a  cigarette 

lighter  plug  on  the  input  side  and  tne 

appropriate  charging  ptug  on  the  output 

side.  Models  availa ble  now  for  ihe  Kenwood  TR2400,  Yaesu  207R ,  Tempo 

S1.  S2.  S5  and  tne  Wilson  Mark  II  and  IV.  Other  models  available  also 

please  call  or  write  tor  mfo  - , .  S34.95. 


NEW  AC  VERSION  NOW  AVAILABLE 


VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  mstall  kit  that  offers  options  not  normally  found 
in  other  alarm  systems.  Hidden  switcn  mounts  under  the  dash.  Kit  has 
provisions  for  sensors  and  remote  control  switch.  Programmable  time 
delays  for  exit,  entry  and  alarm  periods,  Basic  hook-up  utilizes  dome  ligni 
circuit  activating  when  doors  are  opened.  The  alarm  will  drive  a  siren  of 
pulse  horn  at  a  1HZ  rate.  Not  prone  to  false  alarm  do  to  rehaole  CMOS 
circuitry.  No  external  switcn  required'  Complete  kit  with  easy  to  follow 
instructions  and  diagrams .,. S12.95 


"SEE  THE  WORKS ' 
CLOCK 

OUR    EASIEST    CLOCK    TO 
ASSEMBLE! 

6  Digits  12  or  24  Hour  Format 
Clock  rests  between  two 
pieces  of  clear  plesiglas  A 
GREAT  CONVERSATION  PIECE' 
Kit  is  comolele  including  too 

quality  PC  board,  all  components  pre*cut 

and  drilled  plexiglas  and  all  hardware.$29,95 
Wired  and  Tested...... -.,»$39.95 


CO 


MODEL  5314  CLOCK  KIT  12  or  24  hour  format  6  large  "S  DlflitS-  Kit  is 
complete  with  ail  pans,  pc  board  and  custom  designed  cabinel ,  (specify 
whtteorblacki.  .  $29  96 


DEBCO     ELECTRONICS 
P.O.  BOX    9169 


CINCINNATI,OHIO  45209 


^ZSQ 


Phone:    (513)531-4499 


Adds    Snipping  for  US. 

&  Canada 

All  foreign  orders  add  10'« 

COD  orders  add  SI. 40 

Mastei  Cnarge  and  Visa 


Orders  under  S20. 00  add 
SI. 00  Handling 

Ohio  residents  add  SVi';,  Tax 


Welcome 


CALL  OR  WRITE  FOR  CATALOG 


'®    ^^30 


HAM-KEIY 

RADIO  TELEGRAPH  SENDING  DEVICES 


Him  Lewet  rrki^ 


Model  HK-3M     J3IBSZ^ 


*  Navy  Type  knob 
♦Smooth  action 


Add  S2,00  Shipping 

m  n  ■         ^       t     i  &  Handling^  iu^-ai 

*  D«iux#  straight  key  ^ 

*  AntKtip  bracket.  Can't  tip 

*  Heavy  b^se.  No  need  to  attach  to  desk 

Modal  AT-B  anti*tjp  bracket  only,  to  convert  any  HK-3  to  HK»3M, 

$  ISO  Postpaid 
CC*3P  shielded  cable  &  plug  for  HK-3M  $1,50 

Add  S  .BO  Shipping  &  Handling. 


Model  HK-1 


'^  Now  $24" 

"^^k  Add  $2.00  Shipping 

y  &  Handling,  i^iai 

-^     *  Dual  lever  squeeze  paddle 

*  For  use  with  all  electronic  keyers 

*  Hflavy  base  with  non-sitp  rubber  feet 

*  Paddles  reversible  for  wide  or  close 
f  ingtr  spacing 

Model  HK-2,  same  as  HK-1  but  less  base  for  incorporation  in  vour 

own  keyer.  Si 6.95 
Add  $1.00  Shipping  8(  Handling 

CO'XP  shielded  cable  &  plug  for  HK-1  $2.00 

Add  $  .50  Shipping  &  Handling. 


Model  HK-4     5l«r 


M©W$3795 

Add  $2.00  Shipping 
&  Handling,  mma^ 


*  Combination  HK-1  8e  HK-3  on  same  base 

*  Straight  key  may  be  used  conventionally  or  as  a  switch  to  trigger 
a  memory. 

CC-1/3P  Shielded  cable  with  plugs  for  HK^4S3,50 

Add  S1. 00  Shipping  St  Handling 


Modet  HK-5A  E!ectronic  Keyer 


Now$5495 

Add  S2.00  Shipping 
St  Handling.  mjAr 


*  Iambic  circuit  for  squeeze  keying 

*  Self  completing  dots  ^  dashes 

*  Dot  Bi  dash  memory 

*  Built  in  sidetone 

*  Battery  operated  with  provisions  for  external  power 


Uses  Curtis  8044  keyer  chip 
Grid  block  or  direct  keying 
Speed,  volume,  tone  &  weight 
controls  on  front  panel 
Us3  with  HK-1  or  HK-4 


master  charge 


IF  NOT  IN  STOCK  AT  YOUR  DEALER,  ORDER  DIRECT  FROM 
P.O.  Box  28271  The   t±ARrl~]l\jU  X   Co.  St.  Louis,  MO  63132 

Phone  TOLL-FREE  1-800-335-3651 


V/SA 


w  Reader  S^vtce — sa*  page  f  ?4 
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GOTHAM 
ANTENNAS 

(813)584-8489 

SMALL  LOT  TRAP  DlPOLES 


m«*<  ct^*7 


UNODEL 
TSL  e040 
TSL  4020 


BANDS 
40.20.15 


LGTH 
40' 


SMALL  LOT  SHORTEftfFD  DtPOLES 


siaoio 

SL-TSO 

SL-ao 

SL'40 


eO.40,20. 
vs.  10 
16Q 
GO 
40.  IS 


75^ 

1W 

33' 


FULL  SIZE  PARALLEL  DkPOLES 


FPDaoto 

FPD4010 


eO.40.20.  130' 

40.20.1  S  JO       63 


^417 

PRICE 
S49J& 
S47,»S 


$59  9S 
S3G,9S 
£34.95 


£49.95 
S44§5 


MEW*  PORTABLE  VERTICAL'  IDEAL  FOft 


APARTMENTS   CAMPING,  TRAILEBSI 


Folds  to  5'  Ptcktg^    No  Radials^  Reqyirad. 
^ully  A^semblvd   Full  Le^al  Limll    It  VSWR 

MODEL  SANDS  HGHT         PRICE 

PROVEN  DESIGN    GOTHAM  ALL  BAND 
VERTICALS^ 


V  160 

v-so 

V40 


1fiO.SO,40  20 

so  40  20 
15  106 
40.20.15.10.6    2T 


23 
23* 


t3d.§5 
£3795 

S^SJ5 


FAMOUS  GOTHAM  QUADS 
2  El^menis  —  3  Bands  Compiett  SI  19.9S 

CHAMPIONSHIPGOTHAM  BEAMS 
Full  Sijre  Complele  !rom  S79.95 

CALL  OR  SENO  LARGE  SASE  FOR  CATA 
LOG  Shippmg  Dipolesi  i^  Verticals 
S2  S0USA.S7  00  Canada  S5  00  FPO,  APO 
B«anis  a  Quads  Sh4pp«d  UPS  or  Freight 
Coiled  Fla  AddA^'m  Sai«s  Tax 

P.O.  Box  776  •  Largo,  FL  33540 


icrocraft's  New  Morse-A-Word 


Eight  Character  moving  display* 

Built-'in  code  practice  oscillator. 

Excellent  for  learning  Morse  Code. 

Compt^t*  —  no  CRT  or  expertilve 
e^ctras  n^eded^ 

Decodes  audto  cw  signals  from  your 
receiver's  speaker  and  displays  letters, 
numbers,  punctuation  and  5p#cial  Morse 
c^aracteri  as  the  code  is  received. 


•  till 


W0IIS4    4    WOS« 


CQ- 


ijno*    Ti 


7Mte^iHr\4i^ 


>«»«  • 


MORSE-A-WORD  Kit  with  4  character  readout  .  . 
MORSE-A-WORD  Kit  with  6  character  readout  ,  , 
MORSe-A-WORD  Wired  &  tested  with  8  character  readout 


t «  ^  * 


MAV\/K^4  $149.95 
MAWK-8  $169.95 
MAWF         $249.95 


I 
I 

I 


Send  checl<  or  money  order.  Use  your  VISA  or  Master  Charge.  Add  £3.50  shipping 
and  handling  for  continental  U.S*  Wisconsin  residents  add  4%  State  Sales  Tax, 


lHicn<^cna^ 


I 


^^    ^STl^ffJ%^ffJ^/T        Corporatio  n  Telephone:  {4T4J  241-8144 

I  r%A^J^^Myi<4^         p     Q     g^^    g^3g        ThiensviHe,    Wiscortsin    S3092 


OVEa  70  IRANDS 
IN  STOCK 


LAND-MOBILE. 
RADIO 


ICOM 


,  AMATEUR 
RADIO 


SHORTWAVE 


Foil  Service  Shop  *  Spectrum  Anafysis  •Antennas 
New  and  Used  Equipment  •CW-SSB-FM.  Etc.  'Towm 
FCC  Study  Guides  'Code  Tapes  *  Books  «Acce$$oiles 


il\-vi 


f\ 


SEE  OUIICEMTAAt  yS 
I4HTK  S14TI0H  PtOjeCI 


HOURS 

MDNJIIES,  WEB, 
§;3O'6;00PM 


THURS.  FRJ 
9:30^8  00  I'M 


Specialists  in  Amateur 

Short-Wave  Listening 
And  Contemporary 
Electronic  Gear. 


SffT.:  9:30-3:00  PM 


CLOSED 
SUKDAtS 
HOUDrflfS 


4J:m:i[^- 


INC  ■ .; 


1009  GARFIELD  ST.    OAK  PARK,  IL.  60304 


(312)848-6777 


The  I98I  Atlanta  HamFestival 

and 
Georgia  State  ARRL  Convention 

June  ZO-zi,  1981 


Downtown  Atlanta  Marriott  Hotel 
GIANT  covered  Fleamarket/Swapshop!    •  140  Major  Exhibits! 
More  than  25  Forums/Meetings!  •  Special  MICROPRO 

FCC  Exams!  •  Programs  for  Ladie 

Parlcing  for  thousands  of  cars!  •  Activities  Galore! 


•  Special  MICROPROCESSOR  Section! 

•  Programs  for  Ladies  &  Children 

•  Activities  Galore! 


Registration:  $4  per  person  IN  ADVANCE,  S6  at  the  door 

Children  FREE! 
If  you  do  not  receive  a  Preregistration  Packet  by  May  15th,  write: 

Atlanta  Hamfestival  1981 

P.O.  Box  45183 

Atlanta,  GA  30320 

Hotel  Rates;  S44  per  day  single  OR  doublet 

Write  for  Hotel  Reservations  to: 

Marriott  Hotel  •  Courtland  at  International  Blvd.  •  Atlanta,  GA  30303 

or  phone:  Area  404/659-6500  and  hurry,  hurry,  hurryl 

THE  BEST  HAMFEST  IN  THE  WORLD! 
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SMP        2  3  0  0       MHZ 

MIC  ROWAVE 


UCC-1  B«ia|c  downconverter  ,  $40 -DO 
include^  PC  board,  PC  txiatd  parts 
and  brief  injitructione*  f€  board 
de4igi3«d  4nd  oanuf  ac  cuced  bjr 
DaiviirB^l  CoHistintcatlfins  to 

exacting       standards       required    for 

SHC-L  Deluxe     !  n  t  r  »<luc  t  ton       $S^t.9S 

to  jlicr^stfave  pjiekage.  lQclud&» 
ITCC-If  ver^  {fetAile<i  ficefi  by  step 
assembly      manual «  exura       parts, 

Klcrovave  Antenna  Cookbai:}k+  Lote 
df  Inf  ormat  lott  Dfi  p«rf  amatice 
and    lystftK   lii|3ri3veB«{tt&* 

SHC-2         SlfC-1    f^aekage    vith         $6J*9S 
a    high    perfariqatice    ftotit    end 
trans Istot, 

F£ft-i         Broadband    IF  $li,9S 

Ani^llfler,  conpeftsa  tes  fof  lofi|; 
coax  runs  And  paor  TV  front  end 
noise    fig are* 

ANT-1  330O    nsHz    Microwave  37-95 

Ante  una    Co  ok  book*  2tkd    t^v  i^ioa  t 

freatly  expaTtded.^  Includsp  coupon 
worth  S5.  00  toward  a  piir  chase  of 
SMC-1    of    SHC-2,         Tfie    Crlginal. 

ANT-2  Dlflks    and    Spacers  $20-00 

tox    12    eletnenti     22db    gain    antetina 

BOl-i  Blgh  petfornance  Hf  S15-00 
avpiilfler  traaHl^tor,  spec  she^Cf 
iaprovei    HCC^l    ot    SHC-1* 

TU-S         Deluxe    PS    kit,  $44*95 

include*    case*       FElt'-l    will    sou  at 
iAft Ide  » 

Hew    4    fpag«    catalog  SASEl 


B 

iSMP 


Alt  prices  postpaid  In  US*       VISA   & 
". r  on  orders  over  |^40>   C0D  add  $3- 
'r   I  reil dents  adjl  4X  sales  tax* 
Grderp  (701)  255-2*18   9-12  EST  «-F 


^37B 


a 

i 

9 
Bl 

B 
B 
9 
B 

a 

B 
9 
B 
9 
i 
9 
B 

9 
B 

9 
B 
9 
B 

a 

B 

a 

B 


New  from 
BLACKCAT 

Antenna  Sw./Wattmeter/SWR  Meter  $169.50  ppd. 


Superior  Microwave  Product**  Inc 
P.O.  »ox  1241 
Vienna T  Va -  22190 


BlackCat  JB-4000SW-every  shack 
needs  it,  every  ham  can  afford  it 
4*posltton  Antenna  Switch.  Heavy 
duty  coax  switch  rated  at  2  kW  PEP 
Tliree  positions  for  antennas  (AUX  may 
be  used  for  dummy  load).  Fourtli  posi- 
tion paiallels  positions  1  and  2  for  re- 
ceive yse  only. 

Dual*reading  RF  Power  Meter,  Switch 
to  RMS  or  Peak.  Three  ranges:  20,  200, 
and  2000  watts,  fuU  scale. 
Bujit-iii  SWR  Meter.  Shows  SWR  from 
1: 1  to  7:  L  Two-position  '*Set 
switch  plus  RF  level  control 
Calibrated  for  80-10  meters, 
50  ohm  non-inductive  load. 

JB4000  KW  Dummy  load 

^        50  ohm  oil -cooled, 
temperatu  re-  st  a  b  1^^^ 
resistive  load 
handles  up  to  1  kW 
witii  low  SWR, 
Less  oil-  129.95  ppd 


Pre  Summer  Sale  25%  Off    i     i    i 

I    M    I    I    !    I    [    I    I   M    I 


ISOO  to  Xf  00  MHZ 
DOWN  CONVERTER 


>*Y«*r'' 


Down  Convartur  Kit  Prmt&d Circuit  Baafd  With  aff parts  forassBmbty, , . . . :vv; ,  S3a.S0 

Y«gi  Antenna  Kit  22  (fh  g&in  ifvith  w&atherproof  Shietded  enclosure. , , S40,00 

Tunabl«  Power  Supply  K11 S34.S5 

Ant9nn»  Cookbook  Tested  and  proven  designs S  9,9S 

Assembled  «nd  las  tod  Down  Conv«rt«r  With  50'  RG59  cabte  with  75  io3O0of)m  saspt- 
er  ready  to  instaif , . , .,..,....,. . .  - _...,.  J1 75.00 

*€>0!vxe  A^setrttif^d  snd  Tested  D&wn  Converief  with  50*  RG'59  c&bte,  antenna,  flower 

suppty.  afld  adsptof  (30  d&  g&tn^  Sriamp^Qn  board  $249  95 

'  Defute  Convener  Kit  PCB  with  &it  parts  mciudmg  preamp  on  board  $49.95 


TERMS:  iVe  wtH  accept  COD  orders  forS25.0Q  and  over.  AH  orders  sent  First  Class  on 
UPS.  Prepaid  orders  we  pay  sriipping. 


lerorerteri 

617-329-7493 


K39S 


P.O.  BOX  1267 
DEDHAM,  MA  02026 


MSB-1  AUDIO  FILTER 


SSB/CW/RTTY 
$84.95 


Tuiiabi^  lirtndi>!*^*.  FHi*  r 

Tunable  Notch  Fjit^" 
b-Pole  Fixed  Hh^hpast 
Audio  AmpHnsT 
Pnw«T  Rr<|uirf  mtntA 


I 


ItO  V»r  with  upiinfial  adap(«T  (Sft^S^ 

<!IR1)EK  TOOAY.  If  not  campi«tetv  saiikAed,  r«ium  within  15  d&y^  br  «  pm-mpl  tvAcml  (l«»  tliipplng 
hngi,  Add  12.50  »liipplng  flnd  handling-  SEND  TODAY  for  cqimplH^  l»t  of  products,  Dealrr  inqulrirs 

M&M  ELECTRONICS,  INC. 

p.  O.  BOX  l2tHi   BKl  WTON,  ALABAMAJb4^7   PHnNL  r2n5>  867 .24<>t 


*^432 


FLP  =  300^3000  M*. 
FBI'=3(M)-30(K1  Hz. 
Biihdiiiidth-t«%«  than  75  Hz.  to  gf^fttcr  than  IWGO  Hi. 

F  Notch  «  30O-3OCK1  Hi  .  SHoich  drpth-50  dB 

FHP  =  300  Hi. 

1  Walt 

12  H  ^TJC  >a3()0  MA 


And  moref  Those  of  us  who  still  enjoy 
occasionally  operating  AM  appreciate 
the  Modulation-Percent  meter  scale  and 
earphone  monitor  jack.  And  the  rugged 
metal  cabinet  with  black  vinyl-dad  steel 
cover  and  black  anodized  aluminum 
panel  has  white  nomenclature  for 
easy  reading.  Size:  BWVJ 
x6"H  >c5i/2"a 


P 


[ 


4sotron  Antennas 


TH E  ULTIMATE  spac&  savers. , , 
for  80,  40.  and  20  meters 


IftdtTOfi  BO  ttoiitNi  40  Isotron  20 

Ht4V4^  31"  17- 

THIS  HIGH  PERFORMANCE  ANTEhfNA  IS  DiHECT- 
LY  FED  WITH  50H  COAX  flADIALS  OR  MATGHtMG 
DEVCeS  ARE  NOT  USED  WHETHEf^  VOU  ARE 
LIMITED  IN  SPACE  OB  NOT.  THE  ISOTRQNS  W^LL 
GIVE  YOU  THE  PERFORMANCE  YOU  EXPECT 
FROM  A  HARMONIC  ANTENNA.  CALL  OR  WRITE: 

DEALERSHIPS  AVAILABLE    ^  *26 

BILAL  COMPANY 

(3Q3jeB7'32!9 
STAR  HOUTE  FUfilSSANT,  CO.  80916 


ii^ Reader  Service — see  p^ge  1 14 
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AMATEUR 


SPECIALISTS 

Hl^STLEH 

■fflTV. .... , . ,  10  thnj  40  Mufw  Vertk«l 172.60 

5BT\  ...  H)  rlLRiiffl  Meter  Veiticd,..,  .,,,       m.m 

Gfll44H .......  Z  Meter  liusi  t  loliiiwir  MU. 66.«^ 

G7  144  , ,  ♦ ,  ,*.  7db  2  MH-  r  K:i  m^  (  obmair t»H.fl(l 

2MB5  ...,,,  i .  3  f:i(Tment  :i  aieti^  bum.  2S>.t3 

2MBi !  .  H  dcs^^t  2 mrfcr  bemn .     44. 113 

GoD^pfetv  Ik  of  tluder--^:^  lor  pncE» 

TmjR  .  ,..>:..*  Tii-Bund  Bcsun  75CJVV  PEP. .  m.m 

64B . . ,  ,^ » .  _ ,  *  4  Ekmetit  fl  hSftir  besm. 42.87 

iOaHA     ,3  Klcmenl  15  Mi-ltT  Mooe, , , . rM).4S 

1S5BA LfiriK  Johji  .5cktni'nt  15  nwter. .  * . . .  J44.00 

SOaBA.... Uii4gJ<4iii3drmmt20nKter......23G.Qr7 

2imA,..,,,.,AS^BKBtm}^k^B. ISI.41 

4QSfiA 2£kniBt«Meb9:  .  Ifir7.97 

Tli3MO 3  BenwitTbitodeTiMfti  174.7!) 

THfiDXX  .  So j*r  Thundcrfiird  6  di^TU^nt . , . . .  ^  22S.57 

THf5nX  HiMiidtfrbird  5  tiemenl 20ft.77 

181  rr Ijv  Tnwer  10-^1  mt^ttn^  2(Wi.49 

(iCB  ..  i  .«...>  ^  ^  6  t'licment  ft  iiii.-ter  beurii S2.77 

m  CAIN  CRANK  t?P  TO^^nS  *  ACCESSORIES 

HdSS-t .  SrfSitpportfcngSlEt . , miS 

HGSD^rrZ     .    SjdL^Suppcirtii«50fL  ..68e,il 

HG35MTZ  .      ,  SkkvStqiixiftinB  35  ft 445.30 

HG^1?SS M\  SMippoiliii(i37ft ISIKSO 

HCS4ICD Self  SispixprtiEin fvi  ft i«i23.00 

HG70HD Self  S^ipptwtins^TUlt 2372,6;} 

llC33?i-iTZ   .      Sitir Siiji^iof1inst33 ft. .624,38 

HE-tr\V  |-U*i^ric  Mrtiif  ia  limit  switch.. ......  4S7.fM) 

H&-R\tE , . . . .  HBiiiQteS>"stFtn  farHE-EW ....  487.00 

ilG^T  2.129 . . .  Joww  U  Triikt  OipiK  HC:-37SS,  .2951.35 
HG-T-2^1^ . . .  Tower  &  Tmikr  Using  HG-^(TZ28S!.30 
HG-T  2^  1 2fi .  Tcjwrr  it  Tmilf t  Usiii^  Htl-^StlMT/iaKM  .50 
HG  r.2-125 , . . .  TiiwtT  &  Tfuiit-r  UsiiiK  Ht;52SS. . .  ^imm 

BCrTQRS 

imrJ     .. AJliMee,..,  ..35.00 

HDHax*  H>-G«nnd*MeDii3tal  ..,,„377.96 

.\H22.\J  Gnn^fl-Duhib^  ....      mm 

AI14U C«iTieD-Diihil*r  ...  mm 

AVR-1 Avmti  Sdid  State  Cfnitnii I  i3.7S 

Citblps  Avoilahtt    Gqll  (or  Fiices 

VICF  MAEL\E  RADIOS 

SCT5KD Be|9«in  S^TifJisized  TnwflvcT      317^ 

Hoiiiun  25. . . .  ^kAn^nlCc«rufi.  12  #  SChuM^.     lHJU.yQ 

TEMKJ||A>DifElJ> 

S-1 . .  ,        ....    2  NfclcT.  .....,*...., 247.35 

S-IT 2 Mi-tiT  with T^mePsd. . , 273.70 

S-a. 2iai  Mflz. ...,,.., :I15.00 

S-gT 2211  MFk  w1iliTo«cP«L. .  imOO 

M 44'>SiHii ....ii4.m 

&4-n2  +luMlizuJ2Buiii»T«<vPvL...3fii.lO 

s-4-Tifi.         44(>MHz*  jeflij«iwTqi»PKi. ...an.ifi 

&5, .  2  ^(fttT,  3  wall  (Mtpul.  , .  273.70 

S-ST.  2  MitfT.  5  watt  imtput  wtniit'  p«J. .  308.20 

Azdem  PCS^JOOO  2  Mi^cr  NEW  NEW  ^fEW  NEW,J39.00 
Airien  1X:S  J800  lUMetcr CALL 

QibiD^wjio  As«ro  liJSEX  ,....ir?IL4fi 

Tw-Ter  Ofttfii  C  ,  It>l4.2£ 

Ten-Tec  Omiu  D.  ....  7^.00 

Teii-Tw  1  i»i3^iiRi  444  Aiiiptiikt.  - » .  . , , ,. .  ^  *  J^l^.OO 

Sis  f>ih«T  T«i  Tfs\  [jy^vr  l^tin-d— UmiUsd  QuiiMititii 


COO"^  t  SA,  L\|^rt  Aji%H|».'fv. 
Anusi^uj  4k  mnxmerrMJ  rapiir«f%ici:. 

2317  VuiGc  lackson  Rd.S«n  Antomo,  TX  78213 

(800)531-5405  (512)734-7793  m  Texas 
F.O.B.  ORIGIN 


GOTHAM 
ANTENNAS 

(813)584 


mMsm  €Hapgi' 


&M  ALL  LOT  THAR  Olf»OLES 


MOOEL 
TSL  a040 
TSl  4020 


BANDS 

£0.40 

40.mU 


LGTH 

73' 

40' 


SMALL  LOT  SHORTiNEO  DIPOLES 


SI  BtJtO 

SLIfiO 

SLdO 

Si-40 


BO-40.20. 
1SJ0 

m 

40.15 


7S' 

130' 

33' 


FULL  SIZE  PARALLEL  DIPOLES 


FPD8010 
FI»D'4010 


80.40.20.  130' 

15,10 

40. 20.  IS.  10       63' 


S4995 
S47.9§ 


S59  95 

S35JS 
S34  9S 


S49.95 


NEW*  P0BTA8LE  VEflTlCAL*  lOEAL  FOR 


APARTMCNTS  CAM  PINO.  Tf^AILERS! 


Folds  10  5    Packa§«    No  Radians    Required 
Fully  AssemDied   Full  Legal  Limi1    I'l  VSWR 

MODEL  BANDS  HGHT         PRICE 

PVaOlO         80  10  13  S59.95 

PROVEN  DEStGN    GOTHAM  ALL  BANO_ 
VERTICALS 


V  160 
VBO 
t    V  40 


1 60.80.40  .m  ar 

IS  10.& 

BD  40,70  22^ 

T  5. 10.6 
40.20.15,70.6    23^ 


S39  5S 
S3T9S 
53B.9S 


FAMOUS  OOTHAM  QUADS 
'U    2  E lem«nis  —  3  Ba ndfi  Comp(«l e  S 1 1 9.9S 

CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Sii*  Com  pie  t«  from  17$,9S 

CAIL  OR  SEND  LARGE  SASE  FOR  CATA- 
LOG. Shipping  Oipoles  &  Verticals 
S2.S0  USA;$7.00  Canada;  SS.OO  FPO.  APO 
Beams  A  Ouad^  Shipped  UPS  ot  Freighi 
CoMct  Fla  add  4"  a  Sales  Ta^ 

P,0-  Box  776  •  Largo,  FL  33540 


DXERS  -BOOST 
POWER  1 0X  + 


Sa^«iiER 


MODEL  SP1 00 


WITH  THE  FIELD  PROVEN  SOUND- 
POWER  MODEL  SP100  AUDIO 
SPEECH  PROCESSOR  {Patent 
Pending) 

Uses  new  techoiques  to  increase 
effective  talk  power  over  lOX—vastly 
fmpfove  inteIHgibittty—punch  througti 
pile-ups  using  the  outer  Sidebands 

Easily  instafled---15  day  money  back 
guarantee  if  not  satisfied—1  year 
warranty 

ONLY  $79.95  add  $3.00  handling  and 

shipptng. 

Optional  AC  power  supply  Model  PS9 

only  $5.95 

Send  check  or  nnoney  order  or,  FOR 
MORE  INFORMATION  WRITE 
Soundpower-P.O.  Bo k  426 
17  Clinton  Park  Dr, 
Bergtnfield,  N.J.  07621    ^^^ 


RAC 


TRAC'ONE  +  DELUXE 
CMOS  KEYER 

$119.95 


Features: 


Model  TE  464 


•True  CW  aJgnai  reprodu ct J oPf— Single  signal  recep- 
tion 

^Rftmoves  all  QRM  and  OflN 

*Digs  out  CW  Signal,  decodes  il  mm  Pliasect  LDCh 
Loop  Tone  Decoder  iriftn  reprofluces  H  witti  full 
opetstor  control  ov&f  G&lfi,  Freq,  Tone,  Delay. 

■  Alf  controls  on  front  panel 

•  Freq  control  variable  300  Hz  to  2SO0  Hz  will  match 
any  rig, 

'LED  flashes  during  d#cocfef  operation 

'Operates  m  line  with  rfg  auijiQ— -leave  kn  line  o^ 
OFF/BVPASS 

*9uiM  in  spaitof 

'Headpf^onat  jack  rear  panel 

•Battery  or  AC  adaptor,  9VDC  opafalion 

PLUS: 

'Deli}}ce€MOS  Ke/er-^ 'Stat&-of-ths-aft"  CMOS  cir- 
cuitry 

'  Salf-comf}l«iln{}  dots  aiid  dasliea 
'Both  dot  and  liash  rTiefTKury 
'tambJc  keying  wjth  any  3C|i»eza  paddie 
'5-50  w.  p. m 

'Spaed,  Volume.  Tone,  Tune  and  Weight  controls 
"Sidelone  snd  speaker 
*Seml-3yto  switch  for  bag  or  straight  key 
'Deluxe  i)uarleMnoh  jacKs  for  keyiog  and  output 
"Keys  grtd  block  ot  mM  slate  rigs 


9  99 


1  - 


*ONE  CW 
PROCESSOR 


$89.95 


Features:  Mfidel  TE-242 

'Inm  CW  signal  reproductiort— Sirigle  s^nal  recep- 
tion 

'Fiemoves  ail  ORM  and  ORN 

'Digs  out  CW  signal,  clecoOes  it  witti  Riasod  Lock 
Loop  Tone  Decoder  then  reproduces  it  wilfi  full  op- 
erator control  over  Gain,  Freq,  Tone,  Delay. 

'All  controls  on  front  panel 

'Fre<i  control  vailable  300  H2  to  25G0  Hz  will  match 
any  rtg. 

■  LED  f }ast>es  dunfig  docoder  operatkxi 

'Operates  m  jine  with  rig  audki — l^ive  in  lljw  on 
OFF/BYPASS 

'Butit4n  speaker 

'Headphones  jack  rear  panel  »^76 

'Baitery  or  AC  adaptor,  9  VDC  operation 

SEHB  fOH  BROCHURE  ON  OUR  FULL  PIIODUCT  UNE 

ELECTRONICS,  INC. 
1106  RANDBLDG. 
BUFFALO,  NY  14203 

(716)652-8188 


RAC 
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2300 


DOWNCOIMVERTERS 


MHZ       MICROWAVE 
DOWNCONVERTERS 


Kir 


ASSEMBLED 

2300  MHZ  PREAMPS 

PREAMP#1 
KIT* 
ASSEMBLED    .    

SUPER  AMP  (Commercial  Quality) 

KIT*      

ASSEMBLED 

POWER  SUPPLY  KIT""     ...... 

'All  kits  inctude  P  C  board,  parts,  and  detailed 
instructions. 


35 

65 


oa 


28 
48 


SO 


50 


48" 
68" 

19*° 


f 


iwith   box   for  down 
converteri 


SLOTTED      MRAY     ANTENNA 


35 


00 


ALSO  AVAILABLE:  COMMERCIAL  SYSTEMS, 

BOGNER  ANTENNAS.  PARABOLIC  ANTENNAS, 
■"«"    MICROWAVE  PARTS  AND  SATELLITE  T.V.  KITS 


P.B.  Radio  Service 


CaU  Order  Dept,  Toll  Free 

1-800-433-5169 


Vi%A 


For  Information  CaU 

1-817-460-7071 


ASTROIM  POWER  SUPPLIES 

•  HEAVY   DUTY  •  HIGH    QUALITY  •  RUGGED  •  RELIABLE  • 


SFtCIAl  FEATURES 

♦  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLO  BACK  CURRENT  LIMITING  Pfotects  Power  Supply  frflm 
eKces&ive  curreni  &  caninikjous  ^horled  autp.u. 

*  CROWBAR  OVER  VOLTAGE  PROTECTtON  on  Models  ftS-7A 
RS-fZA,  RS20A.  RS-35A.  flS^OM  &  RS'35M 

*  MAINTAIN  REGULATION  A  LOW  RIPPLE  at  low  line  inpuS  Votiage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRAiilY  •  MADE  iH  USA 

*  VOLT  &  AMP  METER  ON  MODELS  RS^20W  &  RS-35M 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE  105  - 125  VAC 

•  OUTPUT  VOLTAGE  13-S  VOC  tO  05  volts 
llnterfially  Adfustable  IMS  VDC) 

•  fllPPLE  Ltss  ihan  Smv  p^ik  to  peak  (full  load  &  lovw  Urn} 

•  REGULATION    -  05  ^olls  no  load  Id  Ml  load  &  low  line  to  mgh  line        PriCf 
QtNr  popuUr  FOWIR  SUPPLIES  ilta  ■viUifatn  (Same  fejture«  and  spactficaiions  asabovel 


ASTRONZOAnrPRESULATEO 
POWER  SUPPLY  METdel  HS  20W 

16  Amps  continuous 
20  Amps  ICS* 
r(N)xrWvl0  5-{Dj 
Shipping  Weighl  20  lits^ 

$117.95 


Mocf«l 

Conllnuous 
Outy  (amps) 

ICS* 

(imps} 

Size  (In.} 
HxWkD 

Shipping 
Wt.  (IbftJ 

PitOft 

HS-35A 

25 

35 

5x11  x11 

29 

$179,95   1 

25 

36 

6x11x11 

29 

$15995 

HS-20M 

te 

20 

SxSxlOVa 

20 

$124,95 

R&20A 

T6 

20 

5x9x10*^ 

20 

$104.95 

RS-12M 

9 

12 

4yaxax9 

13 

$  ifv-^? 

RS12A 

9 

12 

4!4xex9 

13 

$  79,95 

RS7A 

5 

7 

3%x6'^x9 

10 

S  59,d5 

B&4A 

3 

4 

3%xS^x9 

5 

S  43.95 

•iCS  —  Ifiiermment  Communicaiion  Service  (50%  Duly  C^^b) 
If  not  i¥illitife  H  ymir  IihuI  dtilif.  pfiise  conticl  ut  directly, 


in$ide  View  —  RS-12A 


JZ 


ASTRON 


COR 


2852  Walnut  Unit  E 
Justin,  CA  92680 
ION     (714)832-7770 


»^35B 


I 
I 


Code  reading 

makes  ham  radio 

more  fun! 


R5CII  «r?*' 


neld  Day  2 


A  code  reader  can  add  to  the 
fun  of  ham  radfo  bv  allowing 
you  to  copy  many  signals  that 
are  too  complex  or  too  fast  to 
decode  by  ear 

You  can  get  in  on  such  things 
as  news-wire  service  transmis- 
sions, weather  information  and 
financial  reports  that  are  sent 
by  radioteietype  (RTTV).  ASCII 
computer  language  or  Morse 
code. 

Some  code  readers  only  copy 
one  or  two  types  of  signals,  but 
the  Kantfonics  Field  Dav  2  *^ 
allows  you  to  copy  RTTY  at  60, 
67,  75  and  100  WPM,  ASCII  at 
110  and  300  (if  sent  as  it  is 
typed)  BaLJd  and  Morse  at  3  to 
80WPM. 

The  Field  Day  2  even  has  an 
editing  program  to  improve 
sloppy  Morse.  You  get  more  of 
the  message  and  fewer  illegal 
character  signs  than  with  other 
code  readers,  with  a  Field  Day  2 
you  also  get  a  24-hour  dock, 
code  speed  display  and  m 
compatible  demodulator  out- 
put. 

The  Field  Day  2  is  a  complete 
unit  in  one  package  with  a  large, 
easy*to*read.  io-character  dis- 
play and  is  backed  with  a  full- 
year  limited  warranty. 

Code  reading  makes  ham 
radio  more  fun,  and  now  you 
can  get  started  with  one  com* 
pact,  versatile  unit,  at  S449.95, 
suggested  price,  the  Field  Day 
^^ 

Call  or  visit  your  Authorized 
Kantronics  Dealer  for  a  demon- 
stration! 


Kantronics 

(913)  342-7745 

1202  E.  23rd  Street 
Lawrence,  Kansas  66044 


^Re3(fef  S&rvic&^s&e  pag&  174 


73  Magazine  •  June,  1961     141 


^ 


BARKER  &  WILLIAMSON 

MULTIBAND 
BEAMS 


Motfiel  370-16 

4  Bern  en  I  Tr  (-Band  Beam 
Four  working  elements  on  each  band  10, 15 
and  20  meters.  Twenty  four  fool  boom  permits 
optimum  spacing  for  maximum  forward  gain 
and  front  to  back  ratio.  All  traps  pretuned. 
handle  1000  watt5-2000  watts  P.E.P. 


^Vi 


I 


Model  370-17 
3  Element  Tri-Band  Beam 
Three  working  elements  on  each 
band  10, 15  and  20  meters. 
Sixteen  foot  boom  provides 
excellent  performance,  yet 
lighter  in  weight,  Witl  handle 
1000  watts-2000  watts  P,E.P. 


rile  for  more  details  and  other 
B&W  products, 


BW 


Barker  &  Wlliamson,  I 
lOCanal  St  Bristol  PA 


Model  370-1 8 
2  Element  Tri-Band  Beam 
Designed  for  portable  and 
lightweight.  Two  working 
elements  on  each  band  10, 15 
and  20  meters.  The  6.5  foot 
boom  can  be  easily  raised  on  an 
inexpensive  mast  and  operated 
with  a  standard  TV,  rotator.  Will 
handle  1000  wattS'2000  watts 
RE.P, 

nc. 

,19007  215-788-5581 


SUPER  VALUES 

FROM 


MARKS 

$205 

#  144-148  MHz 

•  12  channels— crystal  controfled 

•  15  watts 

•  Special  modifications  for  CAP  & 

MARS  available 


FM-76 

S195 

•  220-225  MHz 

•  12  channels— crystal  controlled 

•  10  watts 

•  If  you're  not  on  220.  now  is  the  time  to 

try  it  with  an  FM-76 

Phone  1  (800)  233^0250  (In  PA  (71 7)  299-7221 )  today  to  place  your  order  or  to 
request  a  detailed  brochure  describing  these  transceivers  and  related  power 
supplies,  antennas,  amplifiers  and  other  accessories. 

*Specia{  quantity  pricing  is  avBtfable  on 
the  MARK  3  and  FM'76  transceivers.  Get 
your  group  together  and  cafi  for  a  quoteon 

your  requirements. 


^\Jl  ICO. 


Cfi^mitiiiiiiciitons,  Coip 


^^^  191 1  Okj  Homestead  Lane 

Greenfield  industnaf  Park  East 
Lancaster.  PA  17601 

(^  (p'  It  <C  (t  <t  tt  (t  ■(£  <t  CD  (t  ^  (C  <C  <C  <t  iC  ^  Q  Q  C!!  Ct'^0^^fl^^^Q^^Ct<C(CCl!'(t*3?CtG?<t<r<r<rtDCD(Dd!'^ 
^  ^  Cp  ^)  ^)  ip^^>4)  4)  x|>  ^)  *P  Cp  *p  lip  4J  %p  iP  ^  il^ 


Pnces  sutrject  to  charsg©  wilhoul  notice. 


GOT  A 


f  BATTERY 
EATER?? 


1^403 

IflM 


YOU  NEED    A 
BATTERY- BE ATERI*! 


C^.i-Jio   not    lncliJ--JtMM 

BEAT  YOUR  BAHERIES! 

nPEMIE  TOur  SVWiHESlZEa  HT  CQSi  TijUGUSlY  frati  ^ny 
17-I9i  OX*  iOU**C«:  Auto.  TrucI,  tW,  Light  Awcrnf* 
(U  W  7Bv  Systea).  He**  D.C,  Powifr  Supply!!  1 
StEUUiT'&  Tieii'WT|J¥-^S£AT£R*prTOWirfK  tise  ptttptr 
IgjBtftJtUP  vftTtagE  for  jfour  rt^  And  plenty  of 
cyrrcnt  for  COyniifQUS  Rfl-L  ^m^  TRMgyT?  *11 

TO  ft£*atfft5£!  TRAMSMtT  ETfEj  tftHf  D€lf>  mcafe!!!! 
*S2.'  ■  battery  cii*rger  ^vt  •  FULL  PCMHt^  50URCT  *r!th 

TWO  PftOTECTiO*  CIRCUITSl 
-^  -OEtJ  ALlPimH  CASE!  HEM,   TIVftOViD  WOa  fOR  ICOMS 

TOUSJi  TWE  AVIRASE  nhH  CAH  STAHO  CW  IT! 
-VOUR  NfCidf  U^miM  IN  PUiZfl  Stnpb  unplug  for 

3>ISTA|jT  PJMTAatLTTY! ! 

•  OESISNEO  by  an  eirgirsijr  from  NASA's  Jet  Propulsion 
Labo>'«tOr>  with  contpcrnents  filed  10*  Ewvond 
requlreinentst 

'PRE'WIRED  JACK  for  your  ratllo  with  rietalled,  stei?- 
by-4tf*p  Install  St  lort  InttrucHars, 

•  TWO  Ft  n.  POWER  CORDS  -  10  FT.   TOT^l  ftEACHJ   VElCRO 
pads  Id  mount  anywh(!reE   1  FULL  VEAfl  WAfiRAimn 

*W)   rNTFRFE^ENCI  with  PL'i!  LONG  EP  I  Iff  FOR  mUt\%\ 
•Th<?  ONLY  accessory  power  supply  that  can  elate  all 

rhr-'^p  Pneitlng  features,  and  mt-eli 
i-  .    El*SLE  far  TEWH)  5-1,?, 5;  KEPWOC©  TO-?«00; 

i  FT-?0?Ri    ton  K-Zk/Ti  tflLSOH  WC  IT,  PK  IV; 

■-^.hni  irr*i?ffi]r  (hdcrt  urns  retain  hekktii) 

•PfllCC:  AU  WOtLS-  SlO.OO  Pt)U  l-ifd,  Ca,  Rts.  add 
11.80  Tax.  C-O.D-*s-  You  pay  Pc^Uige  and  COO  fe- 
•*'HOtE?    l-fl3-357-78TS   Collect    for   C.Q,0. 
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10  METER  RIG?  CB  BOARD 

Hvgam  40  chanrMjl  CB  board,  wdh  PLL  IC,  9W  ai^p 
w/h*at  f*nk^  RF  a  martularm  Ktiton^  lots  morp!  A 
few  connection!  *nd  al[<^^^T'Qn1(  mafce^s  $  10  m«ief  r»g 
\9t  ctescribed  in  a  73  Mug  sei'ic-sJ  With  typical  sche^ 
m,.,«.  12  o»..   miKS0007.  -  .  $9  gg  ggchl 

ASCII  ENCODED  KEYBOARD 

Sandffn  720  mrplus  keyJtKijfd.  wtih  iMtalleJ 
oufpyt.  Thii  nicff  unit  has  bfren  wntttn  up  for 
pro>acts  nitmeraus  timei  in  73  and  oiher  torn  purer 
mnfl'fi.  Sh,  Wt.  5  Lbs.  .  .    #1A30126  .  -    S39.&5Ba, 

LOTS  MORE  SURPLUS  COMl'UTER 

PERIPHERAL  EQUlPMEiyT  AVAILABLE! 

CIRCLE  READER  SERVICE  FOR  OUR  CATALOG 

Tmrmii  Ada  Po^jf^.  MC  /  VISA  /  AE  Wiicom*! 

phone  ora«r»  wficome  an  credit  card  orders! ^^^^^ 


ffi 


U|  « 


^a 


FREE  GIANT  CATALOG  Of 
ELECTRONIC  BARGAINS 

SPEAKER  KITS/COMPUTER  MAT'L/KITSi-QADGETSl 
TOOLS/POWER  SUPPLY ES/SEMrS/TRANSFORMERSl 
1 ,000's  o*  Electronfc  Parti'     Us*  R^d«r  Servtc«  Card' 


S-LINE  OWNERS 

ENHANCE  YOUR  INVESTMENT 


with 


TUBESTERS 


TM 


F*lug:Hn^  solid  state  tube  reptac<>menti 

•  S  line  performance -sol  id  slate! 
•  Heat  dissipation  reduced  60% 
«  Goodbye  hard-to-find  tubes 
•  Unlimited  equipment  life 

TUBESTERS  cost  less  than  iwo  lubes, 
and  are  guaranteed  for  so  long  as  you  own 
yoiirS-lme. 


5l\Y  f  Cv  vVrtte  or  phone  for 

Box  53d  ipecs  and  prices. 

Taimage,  CA  95481      (707}  462  6882 


Satellite  TV 


FOR  THE  HOME 
Sick  of  Network  TV? 

Our  receiver  lats  you  get 
over  75  channels  of  tefe- 
vision  directly  from  earlh- 
orbltli^9  cabie  TV  sAtei- 
htes"  HBO.  Showtime.  Su- 
per stations,  sportt  And 
movies  woHdwiJe 


We  don1  just 
sell  Inforfnation! 
We  Manufacture 
Hardware! 


From  oftshof©  oil  rigs^ 
data  links  to  hotels 
and  backyard  instal- 
lations, we  wrote  the 
book  Constantly  up- 
dated, our  M  Pmg* 
technical  information  book  and  catalog  9ives  you  pN 
\  Ihe  facts.  Inexpensive  dishes,  feeds,  telem- 

etry software,  kits  and  more    Recom- 
mended re  ad  mg  by  NASA.  The  Office 
ol  Consumer  Affairs  and  quality  com- 
panies li^e  Roc^weU/CoHins-  Send 
S7.95  today?        ^^^^       ^^309 

24~hrw^  C.O.D.  Hotting 
(305}  339-7600 


SPACECOAST 


RESEARCH  CORPORATION 

P.O   Box  442-D,  Altamonte  Spgs,  FL  32701 


COAXIAL  CABLE  SALE 


-4-4  •<  i  ■  ii  t  ■ 


I  PB'4  ■  Hkn  i  i«riBB 


roLYETHYLEMi  CHELEGTMC 

RG213  noficontaminating  ^^/^  shield  mil  spec. 

RG 1 1 AU  75  ohms  97 %  sh i eld  m H  s pec . 

RGe2U93ohm3...., 

RGBU  80%  shield 

RG5eU80%stiield.. 

LOW  LOSS  FOAM  Di&ECmiC 

RG^X(mtr)i8)9S%  ihle4d.  Blu«Jickel   „ 

RG0U  97^  shield  wtiiie  j*cket   , ,. 

RQ56U  95%  shield 

RG5&AU  stranded  canter  SOV>  shield 


ti  i  ■  ti  !■  i   I 


IScttL 

zzcrtt 

10(rftt 
IMft 

.22c^ft 


...........  lO^ffL 

11«rtt 

Roior  catrie  2  lSgB  6-2ZQa.    IBtftt 

''Cat>le— smpping  S250  Ut  100 ft ,  |2l{X) fl«c^ add'l  100  fL 

COtiMECTOIIS 

Pl-ZSe  push^on  adapter  sTkffli lOOSJi 

Pt'258  &  SO-239, . ..,,...., 1 0SSJi 

Double  WftI*  Connector, ..*....  11.7* 

1  ti.  |>sicli  cord  w/RCA  type  plugs  each  end. ......  aittJOO 

RaduMf  UG-17S  of  176 imiJI 

UHFTiM36B). t^M 

FSaAfTVtypoj....... ..,,,,,.„,,,,,..  iQftlJt 

Connectors— sfiippmg  10%  add*!,  n.a  mintmufn 


fuee  catalog— VISA^MASTER  CHARGE^ 
a0.a  ADOSIJO— FLA  RES.  ADD  4% 


^^412 


NEMAL  ELECTRONICS 

sasG  aw.  80*1  ?T,  oept.  rlo.  mAm.  flomm  ^ito 

TELEPHQt^E  OOl^  091^5634 


RED  HOT  SPEClALSIl 


loom  IC2A  Handheld 

215.00 

with  ToucMone  Pad 

21BJiQ 

kom  IC720A  XCVR 

1199.00 

IComlC7X»XCVR 

e99JI0 

Icom  IC256A  W/TTMIKE 

325.00 

lcom55tDB0W6M 

509-00 

lcom2KL  Linear  A mp 

1B99.00 

Icom  IC2G02fn  All  Mode 

415.00 

Azden  PCS  3000  Zm 

315.00 

Jane!  QSA  5  Pteamp 

36,50 

Bean^a  1 220  S  can  ner 

269.00 

Kan  t  ro  n  Ic  s  F  D 1 1  Code  R  eeder 

z^m 

Santec  HT1200  Handheld 

3f5.00 

Rnce  subfecf  to  change  wtlhout 

nof^ce. 

SASE  for  other  RED  HOT  SPECIALS,  new  and  used. 

Ben  Franklin  Electronics 

U5Vz  H  Main       Hillsboro  KS  67063 

316-947-??69 

^4^ 

BRIGHT  FREQ  COUNTERS 


A500  229.00  <INCL.  ANTEhJNA  &  At.  SUPPLV) 

•  VOICE  FREQUENCy  ANNUNCIATION  AVAILABLE 

•  MEASURE  ALL  BANDS 

•  USE  WrrH  ANY  TRANSMnTER 

•  HKIH  ACCURACY  10MHz  TIME  BASE 

•  FULLY  TESTED  A  CAUBRATED 

Tfie  A500  series  couniers  are  a  real 
must  for  all  ham  shacks.  Because  the 
barids  are  crowded,  gud  ops  rnust 
know  precisely  their  frequency. 
BRfGHT  counters  give  fast  and  ac- 
curale  read  outs.  Ask  about  the 
BRIGHT  M  GHz  and  commercial 
models. 


TO  ORDER  CALL  404-952-0960 


f««A»SQD*i' 


Write  ki'  "Ip^f  mil  I  f:.ii:*iiigi- 


I    ■ 


42a 


Enjoy  Satellite  TV  Now 


Better  than  CaDle  TV— Over  200  TV  and  radio 
services.  Why  waste  money "^  Learn  the  whofe 
story  and  build  a  video  system  the  family  can 
enjoy.  No  commefcials.  FREE  movies,  sports 
and  Vegas  shov/s— worldwide,  crystal  dear 
reception  connects  lo  any  TV  set.  Big  (8x  1 1  in,; 
book  loaded  with  details,  photos,  pians,  kits  — 
TELLS  EVERyTHINQ!  SatJslaGtion  Guarantefid, 

5«nd  S7.95  TOMY!  Add  il.W  tgf  isJ  class  laf*  maiij  m  cai 

GLOBAL  ELECTRONICS, 

P.O.  Box  219-H,  Maitfand,  Florida  32751 


FREE  CATALOG 


NEW! 


PK|2J£         CATALOG  OF 
HARD-TO-FTND 
PBfCISION  TCM313 

Aimo  cont€fins  t^ni  ^quipm^ni 

pi  us  tvidB  meiecii&n  af 

lool  kits  and  camea 

Jensen's  t^ew  catalog  is  jam-packed  with 
more  than  2000  qualily  Jlcms.  Your  single 
source  for  hard*to^find  precision  tooU  and 
tool  kits  used  by  electronic  technicians, 
scientisli,  engineers^  instrument  m^ctiian- 
icti),  schools*  laborataries  and  govern  menl 
agencies.  Send  for  your  free  copy  today! 


J€N&EN  TOOLS  JNC 


YAESU  FT-207R  OWNERS 

AUTO  SCAN  MODULE  AND  BATTiRY 
SAVER  KIT 

15  minutes  to  in- 
stall; scan  restarts 
wtien  earner  drops 
off;  busy  switch 
controls  automatic 
scan  on-off;  in- 
cludes module  arr: 
instructions. 

Model  AS- 1.  $25,00 

^^      FT^207R  BATTERY  SAVER  KIT 
tS^  MODEL  BS-1  514.95 

'No  rnore  daaci  battBries  due  tD  memory  back- 
up 

'30%  less  powef  drain  wtien  squelched 

"Simple  to  ir^stal4.  stap-by-st^p  instrui?nooft 
and  p^artK  included 

'4  mA  memory  backup  reduced  to  500  XA. 

*45  mA  receiver  drain  reduced  re  30  mA. 

"Improved  audio  lidelity  and  loudness 

ENGINEERING  CONSULTING 

p.  0.  BOX  94355  -^  ^^ 

RICHMOND,  B.  C.  V6Y2A8.  CANADA 


i 


I 
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GILFER  Custom 
Yaesu  FRG-7700 


All  (he  features  for  less. 

Covers  from  OJS  to  29.999 
MHz  with  PIL  synthesized  up- 
conversion  circuitry  —  cryslal 
lattice  filter  48  MHz  first  IF, 
12-channel  memory,  Dual 
readouts.  Clock  and  timer  RF 
altenuator.  Norse  blanker, 
GILFER  selectivity  of  2.4,  4.0 
and  6,0  kHz  (at  -6  dBj.  Re 
reives  AM.  USB,  LSB,  CW. 
NBFM  with  0,5  fiV  sensltivrty. 
100/T 17/200/230  VAC  12  VDC. 

S72S+ shipping 

New  Catalog — 250 


North  America's  Shortwave 
Mail  Order  Place 

■  Receiver*.   ■  Converters 

■  Anlennas   ■  Preselectors 

■  Clocks  ■  Filters  ■  Lists 

■  World  Radio  TV  Handbook 

GILFER  SHORTWAVE 

Dept    736       Box  239 
Park  Ridge,  NJ  07656 


*^"#?> 


Check  your  signaL 

BLACKCAT  Monitor  Scope  $209.95  ppd. 


Blackcat  JB-4001S— for  continuous 
monitoring  of  your  transmitting  quality  at 
low  cost 
The  dedicated  monitor.  Leave  it  in  the 

line  and  you'll  always  know  what*s  hap- 
pening with  your  rig.  Operates  from 
160-10  meters. 

Versatile.  With  famiBarity  you  I!  be  able 
to  interpret  the  scope  patterns  to  deter* 
mine  power  output,  distortion,  audio 
noise,  ALC  action,  carrier  suppression, 
SWR  effects,  linearity,  spurious  ^^signals. 
flat  topping,  plus  AM  modula- 
tion characteristics.  Provides 


both  sine  and  trapezoid  patterns.  Built-in 
audio  generator  for  modulation  and 
transmitter  testing  purposes. 
3"  green  phospher  scope  tube  with 
printed  reference  graticule  (useful  for 
calculating  percentages).  Black  vinyl- 
clad  steel  case  with  black  anodjzed  alu- 
minum panel  with  white  nomencla- 
ture. Sise:  10 Vis  "W  x6V4"H     

xllWV.  ^  ^^•.^rg^^39& 

4656'? 


2  KW  Coax  Antenna  Switch 

4-positioniS  (three 
f<y  ants,  &  dummy 
load,  iounh  for  re- 
ceive ontyV  Coax 
connecioTs,   black 
case  Wfith  while  rto- 
menclature   mea- 

stirea3^7/l6"Hx4  3/32''W  x  4*0. 

Model  ja.lQ075WL  onH^  $24  95  ppd. 


^  ^ 


.dd  ** 


tf   % 


=aie  V^ 


Li^^i 


JVp 


1^79 


OUR  NEW  BANDPASS' 
REJECT  DUPLEXERS  WITH 
OUR   EXCLUSIVE 

r  CIRCUIT* 


»1t      ■ 


.  .  ,  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

P,  O.   Box    7127 
Waco.  Texas  76710 

817^848  4435  ^79 


iO' 


RTTY/CW  FOR  THE  TRS-80* 


ROM- 116 

RTTY/CW  OperaHng  System 


FEATURING: 

•  ASCI!  BAUDOT-CW 

•  SPLIT-SCREEN  VIDEO 

•  REAL  TIME  CLOCK 

PIUS: 

•  Word -wrapping 

•  Two  serial  ports 

45.45  to  9600  Baud 


CBOUfl 

nicroProducts 

P  O  Box  892 

Morysville,  Washington  98270 

(206)  659-4279 


•  Serial  porJs  use  USARTS 

•  Aufomotic  CW/ID 

•  Progrom  stotgs 

continuously  dfsployed 

•  instantly  change; 

program  status 

Baud  rotes 

ASCII   Boudot  modes 

•  Transmitter  under 

program  control 

•  Self  trackmg  CW  speed 

•  LLIST  &  LPRINT  gsoble 

on  ony  sermi  printer 

•  All  softwore  eosily 

transferred  to  disk 

•  Requires  LEVEL  II   16K  RAM 

Model  I  or  Model  IJI, 
external  termmol  unit 

•  Includes  pc  board,  cob  met, 

software  &  manual 

•  Unconditionally  guaranteed 

for  30  days 

•  limited  ports  &  tabor 

worronty  fof  90  days 

•  ASSEMBLED  &  TESTED   $325 

Woshingtofi  resni(?tits  odd  5  3%  soles  tan 


r 


Human  Ingenuity 
vs.  Human  Aging 

HLiman  ingenuity  will  either  affect  the  aging 
pvucess  or  not, 

A!  home,  parttcipate  in  oyr  studies  i>f  tt>e 
chemisir^  of  human  aging  For  example, 
which  cosmetics,  foods,  vrtamjns.  &tc  are 
best  fof  your  own  unique  body  d^emistry?  A 
Specific  photographic  record  of  a  person's 
physical  changes  compared  with  their  diet 
etc.  rnight  be  useful  if  coordinated  by  us. 
It  thoughtful  people  vduntarily  devote  them- 
selves to  these  and  other  studies  wa  have 
planned,  as  part  of  a  systematic  hobby  af 
tioTTie,  we  rnight  discover  many  Ihfngs  sooner 
than  otherwise, 

With  dedication,  the  results  of  your  home 
investigations,  sent  to  us  for  evaluation  and 
safekeeping,  may  prove  valuable  to  all 
mankind. 

For  further  details,  send  a  self-addressed 
stamped  envelope  to: 
The  Exact  Chemica!  Instilule 
Home  Scierice  Expefirrtenis* 
11759  San  Vicente  Blvd. 
Los  Angeles.  Califgrnia  90O49 
The  United  States  of  Amer*ca 
Copyrlghl  19B1    Edward  G.  Ampere 


»^44e 


LOWEST  POSSIBLE  PRICES 
BEST  POSSIBLE  WARRANTY 


modei  111  16K 

$859 


cotor 
compuief  4K 


s 


110 


m 


■j 


^444  call  TOLl  FREE  1'80O-S41-012« 

OVniMltel*  245A  Great  Rood 
%i^ynflMVI^     Umeion,  MA  01460 

&t7  •  4^4*  3193 


Wtfle  for  ytjyj 
Ue^  catalog 


■  T-ii'Tipf*  !]•  Fimfy  Cca^ 


i  PILOTS  1 


Build  your  own  aircraft  radios, 
^m        FREf  CATALOG. 

OUT  OF  STATE?  CALL  TOLL  FREE, 


I 

I 

I 

I 

I 

i 


BM  _ 

624597*        * 
OTHERWISE   • 
916  J 

2722203    / 
# 


Radio  Systems 
Technology,  Inc, 

lCrae&^  GRASS  VALLEV  AVE. 
GRASS  VALLEY  CA  959*5 


HUVV  DITY  ROOF  TOWER 

OUR  10'  &  15'  HEAVy-DUTV  ROOF 
TOWERS  HAVE  BEEN  DESIGNED  FOR 
AMATEUR  &  COMMUNICATION  ANTENNAS 

—  UPS  SHfPPABLEI  — 

•  Accommodates  masts  up  to  1^4 

•  Complete  with  all  hardware 

•  fnctudes  Integral  ladder 

•  90%  Pre-assembled 

•  Easily  assembled 

•  IHeavy  duty 

MOOa  HEIGHT       UST  NET 

HT-in  tO'  $6$  95  $49.95 

HUT  IM  15  595,95         $74.95 

__:i  US  Show  you  how  to  otJtain  30  to  55  oi 
dnienna  heighi  for  S2.00  pet  foot  without  sacrt- 
fictng  quality  or  mechanfcal  stabrhty 

Caii.  wnte  or  p^  for  addfttQnal  information 

DATA  SERVICE  COMPANY  * 

3110  EVELYN  STREET    ^^§ 
ROSEVtLLE.MN  55113 

612-636-9469 


DIRECTION 
FINDING? 


New  Technology  (patent  pending)  con- 
verls  any  VHF  FM  receiver  into  a  modern 
Doppler  Radio  Direction  Fmder.  No 
receiver  mods  required.  See  June  1981 
issue  of  73  for  technical  description. 
Kits  available  from  $235.  Write  for  full 
details  and  prices. 

-J     DOPPLER  SYSTEMS 
fj      1 1 1  E.  Moon  Valley  Drive 
f*"^^      Phoenix.  Arizona  S5022 


UPGRADE 
SUCCESSFULLY! 


—PASS  THE  FCC  EXAM  — 


ANNOUNCING 

the  New  1981 

LICENSE  THEORY  REVIEWS 

FOR  THE 

TRS  80  16K  Computer 

12  Programs  Per  License  Class 
Each  Comprehensive  Package 
Totals  98,000  Bytes. 
GeneraL  Advanced  or  Extra. 


$1995 
each 


or 


$39.95 

for  all  3 


^^3*3 


m80 


MICRO^aO™  INC 

S-2665  No.  Bysby  Rood 
Oak  Hortxx.  WA  98277 


Subscffption. 
PrbbhSm? 


73  Magazine  does  not  keep  subscrip- 
tion records  on  the  premises,  there- 
fore calling  us  only  adds  trme  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
probfem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  DepL 
PO  Box  931 

Farmingdale,  NY  11737 


Thank  ytiu  ar^  ^njoy  your  subscription. 


2  Meter  Avariti 
Mobile  Antenna. 

Mounts  on  glass  — 
no  holes! 

>  ff Bcvlvaa  antl  trwivmltii 


tnm 


ta  irst^,  without  (oph.  No  grou-nd  plana 
rA<iLMr«q|,  kiw^nrM  ctrn-nOCIIDnt  iri  inbdfl 
ind  out  ^f  Mtght  ta  prevsnl  crlmplriy  at 


MH*, 


S*   MHr 


MKi 


i 


wiiWkvCkV  antenna 


J 


"n    >* 


fv 


{IQ0I53I-S406  (S1»TM-T7e3  in  Tarn 


OUR  NAME  SAYS  IT  ALU 

AmBteur  Accessories 

The  new  and  ACTIVE  dealer  m  Richmond/Tidewatef 
^or  <}uality  Arnst&i^r  R^«o  pfO<Jucts  you  know  and 


MFJ 

HYGAIN/TELEX 

VOCOM 

AZDEN  (newPCS3D00) 

BENCHER 

HAM  K£V 

f>ALOMAR 


NYE  VIKING 

VAN  GORDEN 

ASTRON  POWER  SUPPLIES 

ALLIANCE 

MINI  PRODUCTS 

AKIGAWA  METERS 

e&w 


Watch  US  add  more  tines  In  the  near  future! 

CALL  or  WRITE  for  our  price  on: 

KEYERS  &  PADDLES        COAX  SWITCHES 
HEADPHONES  ROTATORS 

MICROPHONES  SPEECH  PROCESSORS 

TUNERS  PHONE  PATCHES 

2M  I^IGS  i  AMPUFIERS  CWSSS  FILTERS 
ANTENNAS— HP,  VHP     MORE-  NOW  &  FUTyBE 

We  look  fofwaf^  to  quoting  your  n<»e<fs. 
Ask  aboiil  delivery  (o  live  Rtclinihond/Tidd water  areas! 


»^4Z9 


13817  BARNES  SPRtNG.  ROAO 

MIDLOTHIAN.  VIRGINIA  23113 

(a04}  744-3861 


^ 


^He&dGf  Service— see  page  fl4 
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PRO-25  MICROWAVE 

ANTENNAS 
2.0-3.0  Ghz 


•  iean^les>  aluminum  teed-bofn 

•  Sturciy  "spyder  '  m<Hini 

•  Ail  nwlal  cfKistmctJnn 

•  Ed^y  *is!>t*mbtv 

•  bupef  jof  gj*n 

Dnh  D  J  Id  Service  Co.  antennas  otter  the 
superior  met-hanical  d^d  elect* ical  perior- 
mame  of  antt*nnab  mdnufattured  to  tom- 
iTien  i  vj I    *»td  nd a  rds   J t    a    res iden Mai    pr  1 1  e ! 

t  lif/  n  flit'  rjf  i^  /r*r  ni/r{/tifj  N/)t'e/>. 

^\U'B\  T-)  J(l  jnd  USIKJ  VTR  upe^  m  'itock, 


f    0-   *    f    * 


% 


V>^Xz  Service  Company 

3110  Evelyn  Street 

Roseville,  MN     551  U 


10  METER  CONVERSION  KITS 
FOR  MOST  C.B,  MODELS 

•  Krts  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10-00 

Easy  to  Install  wHh  All  instructions 
Tune^Up  Procedure     Atignmeni 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•Write  Of  Gail  Today  for  Our  Free 
10  meter  catalog 

AMERICAN  CRYSTAL  SUPPLY  COMPAHY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


v^f 


BRAKE    quAun  microwave  systbhs 


BEND  , 

&FORM      \ 

.060  ALUM 

&  5TEELI 

CLEAN 

EASY  TO  USE  fL^  SMOOTH 

BUILD  CUSTOM  BENDS  TO 

CABINETS  YOU'LL  BE  90* 

PROUD  OF  I    COMMERCIAL 
QUALITY  ot  I/10  THE  COST  II 

GUARANTEED!    'I«'!^p« 

so  ODD  OR  cn££i£T  cAiu>s.  llOf  incL 

ALL    QKDEISS    1?4    US    FUK&e. 
hXA.   rOREIGN    OKDER5   ADD 

S5,50    SHIPPING    IN   ADDITION 
I'O   PiH.         1^336 

ASSOCIATES  4*2^ 

1050  Pit  5S  TH  A¥I.  •  ^  H 


1^  414 


INQTEK 
ENGINEERING 


PRESENTS:     RTTY! 


GOT  mOSf   MfTCR 

TUNING    HUES?? 

NOW   YOU    CAN    SEE    WHETHER    THAT 

SIGNAL    HAS    OmFTED,      AND    WHICH   WAY. 

BRIGHT,    SOLID    STATE    LED     ARRAY. 

INSTANTLY    IDENTIFIES    I70HZ,  425HZ, 

AND     aSOHZ    SHIFTS. 

REQUIRES    ONLY    +S    AND    ±12    VOLT 

REGULATED    POWER   SUPPLY, 

JUST  ANOTHER    'SIMPLE"  RTTY    FfiOJECT 

''%mpii    hjiY  tuner" 


arittmitLe,  beard   mith  ^0 rwfi»#i*i9rl»i* - f  I i*S 

.«  ...««         DIMLY! 


f.o.   B«'  no 

Ur.    14AAO 


$69.35 

Dts«>ifiBI*^  Off 4  ati^nrd 


2100  TO  2600  MHz  ANTENNAS 
MINIMUM  24  db  GAIN  OR  GREATER 

Complete  System  as  pictured  S1 99.95 

(6  month  warranty^ 
PC  board,  assembled  and  tested        S79.95 
Power  Supply,  assembled  &  tested    S69.95 
PC  board  wrth  parts,  unassembled    S59-95 
Data  InformalJon  (plans)  S9.95 

Send  cash,  check 
-    .  Of  money  order  to: 


Phitlips-Tecti 
Efectronics 

Dept.SP-73    '"'^^ 
5025  N,  63tti  Si 
Scottsdaie. 
Arizona  85253 

For  speciat  quBntity 

pnctng.  C.O,D.'s. 

Mastercharge, 

anfi  ViSA  caif: 

(602^ 

B45  74i9 


^ 


SYNTHESIZED 

SIGNAL  GENERATOR 


mode^  SG  lOOC 
I  5329,95 


I 


madd  in 
U,S.A. 


•  Covers  10010  179.999  MHz  m  1  kHi  ^eps  with 
thumb 'wJieei  dtat  •  Accuracy  00001%  at  all  tre- 
quencies  *  Iniernaf  frequency  moduiaHon  from  0  lo 
wm  100  kHz  al  a  1  kHz  rate  •  Spurs  and  notse  ai 
least  60dB  btiiQW  cornet  •  RF  ourpul  ad|ystabFe  from 
5  !o  SQOmv  across  50  ohms  •  Operates  on  12v(Jc 
@  Vi  amp  •  Price  $  329.95  plus  stiipping 

In  stock  for  immettiate  shippmg  Overnigtit 
delivery  available  al  extra  cost  Ptione  {2\2l 
4682720.  ^3„ 


VANGUARD  LABS 

1de*2a  Jamacia  A^e,  HoHls,  NY  1U23 


^r 


Model  i2 
%ffl  tir'.i  mil 


WITH  THESE  LOW-COST 
2-METER  AMPLIFIERS. 


Anyone  iirho  can  opeFMst  n  l-m^^  ng  s«^ 


Id* 


mvwtiitmm  Out  dcsitiea 


^fi£p  ifitm\ 


■Aw  ymi  le  buii4  inese  2-mimf  im  mmvuA  an  ^IVR  b"  „  ^ 

wantnetBf  or  olnef  tf!p&  of  «)urpm»^1 

Modal  2^  tXJihgnecl  lo  all  da  iny  S- meter,  tiond-neid  FM 

trfir)i»i;eLver.  with  an  aulput  (>f  350  rriiliiii^Blt&  or  motis.  Ka  pf  o- 

due«  iBA  outpul  a(  25  vvalls.  Inpue  BNC  connector  ttto^wsyout 

tufhEHveld  \o  b*  cofUKCtt^d  wid  diseonri«ctB«}  h^y 

Modil  336  Opif«te  up  to  3S  wtl^On  FM  wtth  an  if^ul  d  orily 

■nd  1  mn  v«^  ^^  wvii»^  C^jfrem  jfti«n  of  4-5  kmm  m  ^3  r 
vtx: 

Uodtl  }7S  ^  .1  ^f  watts  on  fyi  0*  SSB  «Kiin  10  w«Ii»  i^tTUt 
fclod4<  KEB  430  MHz  11»  Wtfl  itnur  AmdMlw' 

Thiii  hlg^pQ*•^^|  iiit  is  design dg  lor  At  v  bSSdrFMoci^fatiDn 

In  Ihd  420  to  4S0  MHz  band 

Wrlla  or  cjilt  for  aac  litetl  brochure.        *^  ^35 

Communication  Concepts  Inc. 


MICROWAVE 

DOWNCONVERTER 

RX-2300 

yn  UAL  INIRODUCTORX  OFHR  -  5  MO 

•  Quatttv  metai  entlosorew /hardware 

•  Fully  dsseml*l(*ti  NO?  a  kit! 

•  lejnfitT^^iure  compensjled 

•  Low  noise  pfeamplilier 

•  90-dav  warranty 

The'  RX-iilMJ  downconvefter  is  a  ^tate-<*f 
thff-art  nmrowavp  ttin verier  that  convert*. 
19t)t)  -  27tM)  Mh/  rnjcrowave  signaK  down 
It)  VHF.  It  is  especially  suiled  tor  line-ot- 
sighl  reception  or  amateur  and  TV  irans- 
missions  and  will  drive  either  a  VHF  receiver 
Of  a  standard  telev»«i!on. 

(  jii    ivrrte  or  ^  for  Jt/tiiticinii/  d^la. 


_  _„_mKRoujnw€a>flft 

♦^430       "  — — - 

J2tIS  -  97th  Avenue  NLirth.  Route  T 

Corcoran,  MN     55374 


2300  MHZ  Antenno 


This  Qntenno  \%  \ot  your  2300  MHZ  down  con- 
vertor.  Design  gain  of  up  to  20DB.  Some  os- 
sfrmbty  required.  Variable  voltoge,  150MA 
power  sypply  for  dowrt  convenors.  SV-ISV. 

l»ltlCE       HNDL. 

2300  MH2  antftnno  anty  45,00  5.0<O 

Power  iupply  kit  35  00  2.00 

Power  svpply  PC  bo^rd  only  3.00  PfQ 

aaoaMHiPCBoartlwfOalt  ISlOO  PPD 

Complete   a^st^m:    23C    MHZ  con^eitof.   anten-^a 
power  supply,  IS  '  coa^,  SO'  coax.  Ready  lo  tKK>K  up 
and  tuTH  an  $225.00  PLUSS5.00  atiippmg. 

No  C.O.O.  Onh  only  in 
msn«y  orde'  o^  caihi«f  ^h^uk 

H.M.  GOODWIN  WSEEY 
11421  FERN  AID  AVE, 
DAlLJtS,  TX  75218  ix393 
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Why  use  their  flexible  discs, 

Ampex,  Athana,  BASF,  Gael  us,  Control  Data,  Dysan, 

IBM,  Inmac,  K-Line,  Maxell,  Nashua,  Scotch, 

Shugart,  Syncom,  3M,  Verbatim  or  Wabash 

when  you  could  be  using 


for  as  low  as  $1.99  each? 

Find  the  flexible  dfsc  you're  now  using  on  our  cross  reference  list.., 

then  write  down  the  equivalent  Memorex  part  number  you  should  be  ordering, 


:«• 


%Mt^fit*it*mtt' 


l«lt  t:dnM|i»4  IftA  tit    It  mwil 
lilU  CinfuUNf4  111  »  BjI      H  «ilrk!n«i 


iip«  ti 


c*f 


3lH 

It  ID 
JC11E 


CE  4iJ4nL 
1 00  pHc* 


2.ii 

2.ltt 

3.1 » 


1^    tift^ttii* 

ttrti  miDII 


*»Miri 


«pjDpr 

4f4ar4 


CHJll 


CWFVI 


WlHUB 


- 


SlCIIMtt« 


■^filHftt 


^»l% 


«CS?« 


1 


ng^  Ta 


nnij? 


►»-« 


rit-* 


ro  <u 


r4tf'r  u 


t'A  t«> 


i'A  tAi 


^tM4 

Tirai 


IrQi^TaA) 


rtftnit* 

*  1 1*4  til 
rt  rjnl  1 1 


wti**um 


•  fTB  K 


QlMtH* 


«»i4HP 


irtftH 


4>iur 


ti 


ii<  Miliilf  Midi^ 


33  Alllj  bdPlttt  *'MulliU1f 


|i>3fl 


Ji^'TTTia 


flkiiTin* 


itm^ 


r^f*^  hw  t» 


jiai 


rLB4 
3«l 


li^lW 


«»trf 


#«.i« 


•  ^j*»tiil 


tmm 


*9/ifm 


•*¥* 


r»». 


'1 


iMMK 


«.-i  •« 


r1»«« 


f't't 


flUMMK^ 


«* 


-bniti^  rivKiMv  Marfi* 


tnri$pnlq»  |l|l»tHI.-S.    1  Mii:|Rf|| 
I  I  ■«■»-•     t 


l:iaa 
am 

IIQB 


3.40 


KD-JUtl^lCI 


4J44M 


34  Ut 


*Bcmt 


>Bj:.)«ie 


ri4>  330 


x^  JB 


rMirnTr 


R/A'l-ll 


r»riil 

is«at 


DOS'  41»| 

l}a3a-4D«i 


'Mai 'MS 


1*11    K 


irhut 


»4i< 


p^^« 


rfr** 


•ii*-a 


t*i*i4t* 


Oritrtil 
Smfllfl  iD»4l4|  ^MwlU 


»I3  HiH^MW 

lutl  Si^br  lUpteiBCttiii  IffJ'Hiik  Rim 


»4» 
34» 

i4Ji 


I9» 

Eta 

£19 

2.ta 


H#*ll 


MH- 


rU«4 

tun 


-      I 


■HtftZ^II 


Hilar 


■MI 


*■ 


2.H 


l«>4* 


I'll    □|i|il<il  lldi 
DLuIiIi  Qanvlt 


1 4  nmtM  hi  |M^ 

liHirdIk«Flll> 


liu 


2?4 
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a4«f 


IHIKW 


IM3'B 


MHJ'3 


fit  la 


MDflH-iB 
HQUO-ii 


Memorex  Flexible  Discs,. .The  Ultimate  in  Memory  Excellence 


wadl 


Qua  lily 

Meniorex  meani  quglfly  ptwfucts  ihal  you  can  cSep^nd  on. 
Quotity  contml  af  ivtemorox  rneans  starting  with  th»  b«st 
materlais  ava  liable.  Coriltnuat  SyrvHl  Nance  T^  rough  QUI  the 
ent^  re  m  Q  n  uf ac  E  ur  I  ng  p  rocaafi,  The  benef  1 1  ol  M  u  rn  ores'  s  years 
«rf  experience  kn  magnetic  media  production,  resulting,  for 
InstWKse,  tn  pfoprietary  Qoniing  farmulaliqrts.  The  mosl  sqphis- 
lies)  wl  tttsling  procediuss  you'U  find  anywtiedre^  m  Itie  t]usjna£& 

1 00  P*f>c««t  Crror  Fiv# 

^ct4  4n4  every  MftrmNBH  FIftJiSilfi  OiiC  Is  certlflfiMl  t«  b«  TCW 
percflfnt  etrriDr  frfte.  fac/i  Irack  of  eacft'  liexible  disc  «s  tested^ 
incfpyjdually^  to  Meniofejfa  alrkngenr  standaida  at  exceLtende: 
They  teel  slgnai  amplltudar  resolution,  fowp^ss  mddulation, 
overwrJtQ,  missing  puJse  error  and  extra  pulse  error.  They  are 
tcirqii»^l;««t«].  Jind  coTnpet^lfveiy  let1«d  on  drives  available 
froffl  mIfnoGt  avery  nnajor  {tfiv&  manufacturer  m  ihs  imfystry 
uikciiKMflo  drwea  that  MamiiraK  momlfacturat*.  fligid  quflfity 
avdils  ve  tMilll  into  «very  stisfi  erf  f  he  manulady rirfgi  ufocuss 
BT^  itnngent  testing  resufi  in  a  staniMiid  di  excellertctt  Ihaf 
assurai,  you,  oyr  cuatomei',  of  a  qualily  product  di^ftsd  (or 
increased  data  raliabiFity  and  consiafent  top  parformancQ- 

CutttsniBf'OrlianraEi  Packaging 

Merriorcji^s  coniinjtnienl  to  eHOGrttam:«  doei  not  stop  wJlh  a 
Quaikty  product  They  are  proud  dt  thQir  riexibte  discsand  th«(y 
l^cka^  tfieiti  wilfi  piid*.  Both  ll^air  p^ckagirpg  and  thalr 
lai»alif^J  have  bA«n  des^flfhid  wHh  your  ea^sei  of  identification 
and  \ae  \n  Tnind  The  ffeak  top  boit  cotriBinirtg  ts^  dtaos  @ 
ocinv«Aiient  for  Ming  and  storage.  Botn  botx  lalteis  and  ladiet 
latwta  provide  *U^I  fotormslion  on  compatibiFily,  danaity,  *eq- 
toring,  and  riQcord  length.  EnveEgpes  with  muFti-languafiecfire 
and  handling  inalnjction&  »od  color-coded  rti-movable  labels 
are  included  A  write-piotect  feat y re  is  available  to  provide 
data  lecufity. 

Full  Ona  ¥e«f  Warraftty  —  Voui  Aiour^n^ja  of  Oualrty 
Memorex  Flexible  Diaca  wHi  be  reptikced  tre^  at  tilurga  by 
MQmQreix  if  Ihay  are  found  to  t»  dofective  m  matertala  or 
WDdtritanship  wLthir  one  y«af  ot  the  date  of  purchase.  Otiier 
than  reptacemont,  Memorex  will  not  be  responsible  tor  any 
dam&geaor  losaoe  i  including  cc;}n!;€)<c|uential  daniages)  ceuaed 
by  the  uoe  of  Memor^JK  F!«ixibJe  pjsct- 


Oujintity  DiKounta  Avallabta 

MeiiKirex  Fiewble  OtiMia  are  packed  10  dilK^  to  a  carton  eild< 
1 0  cartons  lo  a  case.  Please  order  only  in  incrementA  o^  100 
u<nil3  \nt  quantity  1QQ  pricirig.  We  ar«  also  willing  to  acoorri- 
moctate  you  r  s  mailer  o  rde rs-  Qua  n  litres  less  t  h  an  1 00  un  its  a  ro 
^vFillatiiQ  in  Increments  cf  10  units  al  b  iO%  Burchargoi. 
Quantity  diacourttt  ktb  also  avAilatil«  Ord&r  ^0  or  mora 
itocs  91  the  same  nmn  and  d*duct  i  %<  t  ,D00  or  mone  sav€!* 
yovi  ?%>.  2 .000  Of  mora  saves  yoti  3%;  5.O0O  or  more  sa  ves  you 
5^.  10,000  or  mOTft  •ave^yoii  7%:  25,000  or  nwire  oaves  you 
a%;  SO.0(X}  or  mora  saMEsyoti  9%  and  tOO.OOO  or  moredi^uifi 
earns  you  a  10%  di«couf>i:  off  our  super  Jow  QuantJiy  100  price 
Aliirtost  all  Mernores  Ftoidble  Discs  are  immediatefy  aval  Fable 
from  CE.  Our  warehouse  facjJiltos  are  equipped  tDholpusg^i 
y ou  t h e  q u afity  prody d  you  need,  w  l^er^  you  need  it  W  yc u  need 
further  ^^sislance  to  lirtd  Itie f leitibfe  d<iac  thafs  right  for  you. 
call  tt^e  Mamorex  comj^gtitiiHity  holfine  Dial  aQ0^S3@-B0&a' 
and  ask  tor  IhwilKiil^le^iscf^ONrifr^exterisKXi  0997  InGairtom&a 
dlo^aOO^  72-3325  extafison  0997. 

Buy  with  ConHdence 

ToflBtttie  f  BAtssl  defciwtry  from  CE  aP  you  r  Mei^  o  rex  ReitJble  Diac^ 
tafld  or  phono  your  order  di redly  to  our  Computer  Pi^eKlucia 
DiviBliQn,  iSe  sure  to  cahculate  your  price  uaing  the  CE  prices  in  \\\\n 
ad  Micti^gan  reBidentaplea3ea^4%sa]eatAX  WriTlen  purchaea 
ofders  arc  jaccepted  rrom  appfov»d  govarniTMin'l  agervcies  and 
fiKjA  wesll  ralfld  firmft  ol  a  1  Q%  surcharge  tor  imI  1 0  liMkrH)-  All  sakia 
are  sutJted  to  .■wlabillt>r.  All  «■!*■  «?  InfeL  PiioHt  lama  and 
ipgcihcalMyn  m^  iutofaLt  to  ctianqe  mimsKM  ftoBpa  Qui  of  stocic 
iteitm  will  b«  utaced  on  tsackortter  automalbcaOy  unkns  CE  l« 
instfyct«d  drtferently  Pn^rpmational  ofdersano  invited  wtth  ■  S3O.0O 
surcharge  for  Special  hrmdimg  m  ^iddidofi  lo  ihipplng  charges..  All 
ihlpments  are  F.&B.  Ann  Arbcr,  Michigan.  rioCOD'4  plan&a,  Non- 
careified  ond  Ic^aign  i^he^rk;^  rr!qiiije  bs^nh  4:lr<9Ta.nce. 

MptF  ordem  lo-  CommuniGaitons  Electronics,  Box  10OS.  Ann 
Arbor.  Michigan  4£  I  €h6  U-SA  Add  ^^.fxi  per  cose  or  perl  kal-csfteol 
100 d-inctt  diftcs  or  H^OO  per  caaa of  lOO  9H-tiicii fiwtHib^  lor 
U.F.&  gnNmdiliippirigaiidliiandNfigiinttMfxinliri^^  U-S-A.  Hyou 
have  a  Rilastaf  Gharga  or  Vtsa  evil  yotd  may  C4l^  anytime  ar>d  P^<:# 
a  credit  qavd  order  Order  toFI-free  in  th«  Unttsd  Sliites.  Call 
Hnrytime  300-52'  t  -AA 1  -i  I:  F  /onji  ,k{  r-  q  uTside  I  h«  U.  S.  Qfin  M  pcht^an, 
dinl  313'9S<41444  Dealer  inqulrie*  invited  Ali  order  iinea  at 
Com muniaal ions  Elei^tronkm  ^t^  s^aftad  34  hoi^r^ 

Copynght  '19B1  Comrnunicationi  Electronics' 


VmA 


master  ciur^ ' 
. i 


Order  Toll- Free! 
(800)  521  -441 4 


For  Data  Reflablffty— Memorex  Flexible  Discs 


rM 


i^377 


COMMUNICATIONS 
ELECTRONICS"* 


Computet  Products  Division 

B5A  PhoeniJC  D  So3<  1 002  D  Ann  Arbor.  Michigan  481 06  U,SA 
Cell  TQtL-FllEC  (80O^  $31-4414  or  OUtsUe  U.S.A.  |31  3}  994  4444 


c^VI*^ 


electroqicg 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


1900  MHi  10  2&00  MHz  DOWN  CONVEftTER 

This  fKCiiivfe^r  13  tundbLea  range  o'  19O0  In  2500  mc  a"d  i^  mlended  fof  amaleut  radio  use  The  local  osctffaior  is  h^oliageconrroMed  U  e)  making  me 
to  S8  mc  (Ciiannds  2  to  7) 
PC  BOARD  WITH  DATA 

PC  BOARD  VyiTH  CHIP  CAPACITORS  13 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSE  MBLY 

PC  BOARD  WITH  ALL  PARTS  f  OR  ASSEMBLY  PLLrS2l**6603 

PC  BOARD  ASSEMBLED  AND  TESTED 

PC  BOARD  WITH  ALL  PARTS  FOfl  ASSEMBLY.  POW£R  SUPPLY  AND  ANTENNA 

POWER  SUPPLY  ASSEMBLED  AND  TESTED 

YAGIANTENNA4  LONGAPPROX  20TO23CJBGAIN 

YAGf  ANT  ENN A  4  WITH  TYPE {N,  BNC.  SMA  Conneclorl 

2300  MHz  down  converter  HMRH,  with  diahantefifiMSlHrniorilh  warranty  .  ..^^^>.>.  ,«4.,.,.<i«,,,,»,.., 

OPTlQH  tt  MRF902  m  (font  &nd  <7  dB  fioise  ttgure) 
OPTION  *2  2N6603  in  If  ant  «n4  (SdB  noise  itgur«) 
2300  MH/  DOWN  CONVERTER  ONLY 

to  dB  Noi5«  P»gure  23  dB  gmm  m  box  wilh  N  conn  Input  F  conn  Output 
7  dB  Noise  Ficjutt*  23  dB  gain  mtxoii  With  N  conn  tnpolFconn  Oulpyl 
6dB  Ntjis^  Fjguie  ?3dBqaiin  in  bOK  witti  SMAcorin   Inpul  F  conn  Oulptil 
DATAJS  INCLUDED  WITH  KITS  OR  MAV  BE  PURCHASED  SEPARATELY 

Stiipfjing  tnd  Handling  Cost: 

l^ecpM^M'  KMs  and  SI  50  Powe^  Suppty  add  S2-00  Anlenna  add  16  00  Ouiion  1/2  add  WOO,  Fpt  compEele  system  at*d  %7  50 


4  range  appfojejmaielv  54 

S19  99 
S44.99 
168,95 
18900 
S79.3g 

$39.99 

f64  99 

. . .  $200.00 

4299  99 

135999 

$1*999 

St69  99 

$189  99 

115  00 


KOWARDrCOLEUAN  TVRQ  CIRCUIT  BOARDS 

DUAL  CONVERSION  BOARD  ^^  ^ 

This  board  iKomde^.  cofl^ersiori  from  me  3  7  4  2  IsarMi  hf  si  lo  900  MHz  *her€  gam  amJ  bandpass  dltcf •r>g  are  ofo^fnietl  and.  s«cond  to  ?TJ  MHj  The  board  contains  boin  kocai 

osciitaiors,  one  f  iieil  and  iheoihet  vanabie.  and  fli«  seconti  mfner  Conistfyctfon  is  greatly  simplified  by  tite  y&«  ot  HytHid*  tC  amplifiers  tof  ttie  gam  stages  Bare  boards  cost 

$25. 

47  pF  CHIP  CAPACITORS 

Fof  use  w^lh  ouai  conversion  board  Consists  o1  6  47  pF 

70  MHl  IF  BOARD  S25  CK3 

This  circuM  provides  about  43  dB  gam  wilh  50  ohm  ^^pul  and  output  impedance  It  is  design^ed  Ig  drive  ^he  HOWARD^CGLEMAN  TVRO  Dernodu^atoi'  The  onboard  band 

p«5S  htrer  can  be  tuned  lof  bandwtdths  belween  20  and  35  Mh^  with  a  gassDar^d  rippie  o'  'ess  ttiafi  *'t  dB  Hybrid  iCs  are  used  for  the  gatn  stages  Bate  boards  cost  %2S 


liDO 


.01  pF  CHIP  CAPACITORS  i?  00 

For  U5«  with  70  MH/  IF  Soatd  Consisls  Ot  7  Ot  pF 

DEMOOULATOR  BOARD  $4000 

Tr^is  Circuit  lakes  itie  ra  Mh/  center  frequency  satetlile  TV  siflna^s  m  the  10  to  200  m***+¥Qtt  rang^.  deieci^  T^em  using  a  phase  locked  loop.  deempTiasifes  and  filters  the 

lesull  and  amphttes  Ihe  result  to  produce  siandard  NTSC  video.  Olher  outputs  inchJde  the  audio  subcarner  a  DC  voltage  proponional  to  the  strength  of  the  70  MHz  sjgnal. 

and  APC  voltage  cer^tered  at  about  2  vol  I  a  DC  The  bare  board  cost  $40. 

SINGLE  AUDIO  %\bW 

Thiscircuji  recovers  Ihe  audio  stgnals  trom  theea  MHj-  trequerKy  The  Miller  9051  coils  are  luna<J  to  pass  theSS  MHzsubcarner  and  Ihe  Miller  9052  coil  lunes  tof  recovery 

oi  tiie  au<lto 

DUAL  AUDSO  125  00 

DypHcaie  at  the  stngie  audio  but  atso  covets  tne  6  2  tange 

DC  CONTROL  1^5  00 

This  circuit  conirois  ttie  VTQ  &,  AFC  and  the  5  Meter 


TERMS 

WE  REGRET  WE  NO  LONGER  ACCEPT  BANl^  CARDS 

PLEASE  SEND  POSTAL  MONEY  ORDER   CERTIFIED  CHECK   CASHfER  S  CHECK  OR  MONEY  ORDER 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE   ALL  RETURN  ORDERS  ARE  SUBJECT  TO  PRSOR  APPROVAL  BY  MANAGEMENT 


ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY 

ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS 

ALL  PARTS  PRtME  AND  GUARANTEED 

WE  WILL  ACCEPT  COO  ORDERS  FOR  $25  00  OR  OVER,  ADD^2  60  FOR  COD  CHARGE 

PLEASE  INCLUDE  $2  50  MINfMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES 

WE  ALSO  ARE  COOHING  FQfl  NEW  AND  USED  TUBES, 
TEST  EQUIPMENT   COMPONENETS  ETC 

WE  ALSO  SWAP  OR  TRADE 

FOR  CATALOG  SEE  JANUARY    1980.  T3  Magazine.  10  Pages 


(602)  242-89 1 6 

2111W.Camelback 
Phoenix,  Arizona  85015 
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c?^*^ 


elect  roqic*^ 


FAJRCHILO  VHF 

9SN90OC 
95  N  91  DC 
11C90DC 
nC9lDC 
I1CMDC 
11C70DC 

tiGsaoc 

1tC44DCfMC4044 

11C24DG;MC40Z4 

nC06DC 

11C05DC 

IIOOIFC 


AND  UHF  PRESCALER  CHIPS 

350  M Hi  Preseater  Divide  by  10^11 

350  MHi  Prescaier  Divide  by  5/6 

650  MHz  Prescaler  Divide  by  10/11 

650  MH;  Pf ©scaler  Dkvlde  by  5^6 

1  GHz  Divide  by  246^256  PrescaJer 

GOO  MHz  Flipi'Fidfi  W4lh  reset 

ECL  VCM 

Phase  Frequency  Detector 

Dual  TTL  VCM 

UHF  Proscaler  ?50  MHz  D  Type  Rlp/Flop 

1  GH2  Counter  Divide  by  4 

High  Speed  Dual  5-4  input  NQ^NOR  Gate 


S9.50 

9  50 

16.50 

16.50 

29  90 

1230 

453 

3^ 

3.82 

1230 

50.00 

T5.40 


TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 

Freqi^ncy  r»sp<Kiaft40  MH2  to  300  MHz 
Gam  300MHft6d&Min  .  W5dBM4x 

50  MHz 0  to  -  1  6B  from  300  MHz 
Votrage:     24  volts  dc  at  220  ma  max 

CAR8iDE  —  CmCUIT  BOARD  DR^LL  SrTS  FOR  PC  BOARDS 

Sue  35.42.  4  7.49.  St.  52 

Size  53, 54.  to.  56. 57.  56. 59. 61 .  63. 64. 65 

Sae  66 

Size   3  25  mm,  T  45  mm 

Size  3.20  mm 


S19  99 


t2.i5 
t  85 
190 
2.00 
3,5B 


CRYSTAL  FILTERS:  TYCO00M96S0  sam#  as  2194F 

to 7  MHz  Narrow  Band  Crystal  Filler 

3  dB  bandv^idth  15  kHz  mtn  20  dB  Dan^r^idl'^  6€  kHz  mm  40  dB  bAndwidin  150 

kHz  fTtin 
Uliimaie  50  dBi  Enaertton  3o»9  1  ^0  d8  maJi  Flipple  1  0  dB  max.  Ct.  D  +  /  -  5  pf  3600 

ohms.  J5.95 


MURATA  CERAMIC  FILTERS 

Mode)  &  S  F  0-4550  455  k  Hz 
SF&-4550  455kHz 
CFM455E455kN| 
SFE-10J10,7MHl 


$3  00 
^00 

5^ 


I 

I 


TEST  EQUIPMENT  —  HEWLETT  PACKARD  -  TEKTRONIX  —  ETC. 
HawJett  Paekard: 

491c  TWT  Ampliller  2  ^o  4  Gc  t  wall  30  dB  gain  $1  tSOOO 

608C   10  mc  to  4B0  mc  ,1  uV  to.5V  Into  50  ohms  Signal  Generator  500.00 

6000  10  to  420  mc  ,1  uV  tO-5V  irio  50  ohms  Signal  Generator  500.00 

612A  450  to  1230  mc  .1  uV  I0  .5V  into  50  ohms  Signal  Generator  750  00 

614A  900  to  2100  mc.  Signal  Genetatof  SOO.OO 

616A  O  lo  4.2  Gc  Signal  Generator  400.00 

G16B  1,8  lo  4.2  Gc  Signal  Generator  50000 

616A  3,8  to  7,2  Gc  Signal  Generator  400.00 

6188  3.8  to  7.2  Gc  Signal  Generator  50000 

620A  7  10  1t  Gc  SJgnal  Generator  500.00 

623B  Micfowave  Test  Set  900  00 

626A  10  Gc  to  15  Gc  Signal  Generator  2500.00 

ra6A  12.4  to  Id  Gc  Swe^p  Generiior  900.00 

Alttach: 

473                 225to400mcAM/FM  Signal  Generatof  750  00 

Slngar: 

M  FS^VR  4      Unrvef  sal  Specifum  Analyzer  with  t  kHz  lo  27  5  mc  Plug  In    1200.00 

Kiilak: 

xR63ai00     TWTAmphlierSto  i2  4Gct00watts40d8galn  9200.00 

Potirad: 

203&243a/1l02A 

Catkbraled  Display  with  an  SS8  Analysis  Module  an<l  a  10  lo 

40  mc  Smg  i  e  Tone  Sy  n  t  hesizef  1 500. 00 


RF  TRANSISTORS 

TYPE  PfilCE 

2Ni56t  $15  00 

2N1562  15.00 

2N1692  15,00 

2Nt693  15  00 

2N2632  4500 

2N2S57JAN  Z.S2 

2N2S76  12.35 

2N2aflO  2500 

2N2927  700 

2N2947  18  35 

2N294a  15.50 

1»I2949  3M 

2N29S0  5.00 

2N32a7  4.30 

2N3294  1.15 

2N3301  1.04 

2N330a  1 .05 

2N3304  14S 

2N3307  12.60 

2N3309  3.90 

2N3375  9.32 

2N3553  1.57 

2N3755  7.20 

2N3d1B  6.00 

2N3e66  1.09 

2N3a6ejAN  2.80 

2N386afANTX  4.49 

2N3924  3.34 

2N3927  12.10 

2N3950  26.36 

2N4072  1.80 

2N4t35  200 

2N4261  14.60 

2N4427  1.20 

2N4957  3.62 

2N4956  2,92 

2N4959  2  23 

2^4976  1900 

2N5090  12J1 

2N5108  4tB 

2N5109  1.66 

2N5160  3.49 

2N5179  105 

2N5ia4  2.00 

2N5216  47.50 

21^5503  4.55 

2N5589  6,02 


Wa  can  suppty  any 

value  ctnip  capac- 

itors you  may  need 

PRICES 

1  lolQ 

1.49 

11-50 

1^ 

51-100 

JS9 

101  ■  1.000 

m 

1,001  up 

.49 

TYPE 

2N5590 

2N5591 

2N5637 

2NS641 

2N5642 

2N5S43 

2N6545 

2ht5764 

2NM42 

aN5849 

2N5862 

2N5913 

2N5922 

2N5942 

2  N  5944 

2N5945 

2N5»4e 

2K6080 

3N«0eT 

2N60e2 

2N60B3 

2N60S4 

2N60a4 

2N6005 

2N6096 

2N6097 

2N6136 

2N6166 


2N8439 

2N64^fPT9795 

2N6603 

2^6604 

A50-12 

BFR90 

BLYseac 

flLY568CF 

C03495 

HEP76/S3014 

HEPS  3002 

HEPS3003 

HEPS3005 

HEPS3006 

HEPS3007 

HEPSSOIO 

HEPS5026 

HP35e3lB 

HXTR5104 

MM1500 


Toll  Free  Number 
800-528^0180 
(For  orders  only) 


PRICE 

(8  15 
11.65 
22.15 

6.00 
10.05 
t5  82 
12-38 
27.00 

8.78 
21.29 
5191 

3.25 
10.00 
4600 

6.92 
12.36 
14.69 

7  74 
10-05 
1130 
13.23 
1466 

7.15 
11.77 
20.77 
29  54 
20.15 
38.80 


45.77 
18.00 
12.00 

1200 
25.00 

5,00 
2500 
25.00 
15.00 

4.95 
11.30 
29.88 

9.95 
19J0 
24.95 
1134 

25e 

5000 
32.20 


CHIP  CAPACITORS 

Ipf  27pf 

iSpt  33p1 

2  2pf  3i9f^f 

2.7pt  47pl 

33pf        sapf 

3.9pf  68pr 

4.7pf  82pr 

5.6pf  lOOpf 

6.epf  itopr 

8.2pr  I20pf 

lopr  i30pt 

t2pr  I50p! 

i5pf  leopi 

iBpf  180  pi 

22pf  200pf 


TYPE  PfllCE 

MM1550  $1000 

MM  1552  50.00 

MM  1553  56.50 

MM16OI  5.50 

MM160Z^2N5842  7.50 

lwlMt607  8  65 

MM1681  15,00 

MM  1669  17.50 

MM1943  3.00 

MM2605  3  00 

MM2608  5.00 

MM8006  2.23 

MMCM918  20.00 

MMT72  1,17 

MMT74  117 

MMT2857  2.63 

MRf245  33.30 

MflF247  3330 

MRF304  4345 

MHF^20  20.00 

MRF450  11.85 

MflF450A  1185 

MRF454  2183 

MRF458  20.66 


MRF502  1.08 

MRF504  6.95 

MRF509  4,90 

MRF511  8.15 

MRF901  3.00 

MBF5t77  21.62 

MRF8004  leo 

PT4186B  3,00 

PT4571A  1,50 

PT4612  5.00 

PT46a8  5.00 

PT4640  5.00 

PT8659  1072 

PT97a4  24.30 

PT9?90  11.70 

SD1043  5,00 

501116  3.00 

SO1 1  \B  5.00 

SOI  1 19  3.00 


TRWMRA2023-15  42,50 

40281  10.90 

40282  11.90 
40290  2.48 


220p 

240  p 
270  p 
300p 
330p 
360p 
390p 
430p 
470p 
SlOpf 
560p 
620p 
680p 
820  p 
lOOOp 


1200pT 
1500pl 

laoopr 

2200pf 
2700pf 
3300pf 
3900pr 
4700p1 
5600pf 

6aoof»f 
a2oopr 

.OlOmr 
.012mr 
.015mr 
.018mt 


HAMLIN  SOLID  STATE  RELAYS; 

i20vacat40Amps 
Input  Voltage  3  to  32vdc 
240  vac  at  40  Amps 
inpuE  Voltage  3 10 32  vdc. 


TOUR  CHOICE  S4  99 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5  52  2  7(8 

5  595^2  ftSiU 

5  59S-  500V4/CW 

5595^2  7LSB  YOUR  CHOICE  12^,95 

5.595'27USB 
5.645^2.7^8 
9  OUSB/CW 


•Reader  Service— see  page^  tf4 
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elect  roi|icA 


Toll  Free  Number 
800-528-0160 
(For  orders  only) 


MOTOROLA    SGmic€>n€iLtctor 


The  RF  Line 


MRF454 


$21.83 


MRF458 


S20.6S 


NPN  SILICOIM  RF  POWER  TRANSISTORS 


NPN  SILICON  RF  POWER  TRANSiSTOR 


*     ■      ■ 


dtitgrted  for  power  amplifier  applicatiofis  in  industnal,  com 
fnercial  and  amiteur  ridio  equipment  to  30  MHz 


•   Specif  i«d  12  S  VoH,  30  MMi  Charaaenjlic*- 
Output  Power  -^  80  WiiU 
Minimum  Gain  -  12  d6 
EHiciencv  =  S0% 


designed      for     txjwcr      amplifier      appli{;aTiom     m      indu^tridJ. 
Gommeiicaii  and  amateuf  radio  eqti^pment  to  30  MH/ 

•  Specified  12  B  Volt.  30  MHf  QiaricteriM*^^ 

Output  flower      SO  Wallt 
MmifTium  Gam      12  rfB 
Ethctency  =  50^ 

*  Capable  of  W*th&t«ndin9  30  1  toJd  VSWR  #  Rated  Pout  ^^  Vcc 


MRF472 


S2.50 


NPN  SILICON  RF  POWER  TRANSISTOR 

designed  primarily  for  \4%e  m  iar^esignal  output  amplifier  stagei. 
Intentled  lor  u«e  m  Cittien-Bafid  communicaiioris  equipment 
operAtimq  at  27  MH?  Hiqh  breakdow^t  voltagev  allcHA  a  titgh 
percent  jqe  of  up  modutdtion  m  AM  circuits, 

•    Sp€Cit»ed  12  5  V.  27  MH 2  Characteristics  - 
Power  Output  =  4  0  Watts 
Po wet  Gain  ^  lOdB  Minimum 
Effic»encv  =  6S*%  Tvpicat 


MRF475 


S5,00 


NPN  SILICON  RF  POWER  TRANSISTOR 

designed  primarily  ftn  ute  m  liri^re  iideband  linear  amplifier 
ouiput  BppUtAx.iQn%  m  eittiem  band  ar\d  other  communication! 
equipment  operaUng  to  30  MHi. 

•  Characterifed  for  Single  Sideband  and  Ltrge-Sgnal  Amplifiet 

Appltcationi  Utiliiing  Low  Level  Modntatiori. 

•  Specified  13  6  V,  30  MH7  Chafacteristici  - 

Outptit  Power  ^  12  W  (PEPt 
Minimum  Efficiency  ^  40%  tSSSi 
Output  Power  =  4  0  W  (CW) 
Minimum  Etfteiency  ■  50%  tCWI 
Minimum  Power  Gam  -  10  dB  iPEP  Bt  CW) 

•  Common  Colfeciot  Chafjcten  ration 


MHW  710 


-   2 


$46.45 
440      to  470IC 

UHF  POWER  AMPLIFIER  MODULE 


de^tgned  for  12  5  voft  UHF  power  amplifier  applicatioris  m 
mdustnal  ^nd  commercial  FM  equipmeni  o^ieraimg  from  400 
10^12  MH/ 

•  Specified  12  S  Volt.  UHF  Characfefistici 

Outpul  Powct  13  Walts 
Minirtkum  Ginr^  19  4dB 
Harmonics     40  dB 

■    SO  il  Input  ^Output  tmpedance 

•  Guaranteed  Stability  and  Ruggedness 

•  Gam  Conrrol  Pm  for  ManuaJ  oi  Autoniant:  Ourpul  Level  Conical 

•  Thm  Film  Hybrid  Conutuction  Gtves  Consistent  Peitofmarkce 

and  Reliability 


Tektronix  Test  Equipment 


m 

I 
% 

M. 
H 
1IJ-? 

IM 
Si 

M 

in 
til 

Hi 

■iici 


Hi 


Midw&diia  Hi^  Uiv  *-ltttt  In 
1^1  Jrmm  fM  '■ 
rttt  viM  DC  f^i^  E> 

^hP^I  *inf  ^1^^  rir 

111^  iMtfi  D'lfferrPillAl  CmmrMli^r  P|m|   Ih 

tr',t    L04^  1*1iiq   m  far  V]Q/MI}/^t{l  Hit^  It4««!^ 
pii{lptji.n4t  li[JiM\   TrMCi'  f\ti4    [n 
!t«fflcilin4  Lmit  Uttn  ]iU:)f'S  Aiti»l>«r  DC  t(i  lO^r 
JU.  ||ifr«ini«tUl  riu9  In 

$«HN>p  ^Iw^   1n 

t(i4ieSAlid  n\^h  ti*in  Ptu^  In 
Dmil    Trit*  Plij^   In 
NIfi  bin  QC  Qirrrrv«tl«T  Pl<,if   11 
MliiHiH  K   Ctifftf-MiVUl  Plot  JP' 


Tnt  pIhv  In  For  WO/Ui  l^iii  in 
riar  Hirf  G«A«rttflr 

Piia^rm  cwH,r<oi  mn 

TrifgMrr  Cou^Uow*  <J^it 

IK  IQ  lirml     ^vtit 

K  Ui  im;  Icofw  R*ti  liMffll 

OC  ta  iOml  ScDp«  it«ch  ifcKint 


120,00 

H  X' 
HlQ-DQ 


DO 
.EM 


720. DO 
lOQO.OD 

SDCPq 

44. QO 

lU.sa 

hi.m 
M3.00 


Scopes   with  Plug- ins 


^tt  at  tfi  ItM^  V(B«i»  MtV^  •  mk  ^*i  irmr  m.  tn 

56S  O:  lb   llMi^  Dirt>    tea*  %CDi|M<  tiilh  «  ?ft«|  tHtf     JPid  A  /Ahi  ll^fl 


wu  w 


{SOD. 00 


J"jul 

In'l. 

4UII.IH1 

MI                 Ut    14 

mmi/  'Kopc  «it« 

*  A^  IDuil   trucF 

HiQf»  (Uiii  Cluq  1 

n 

fcX»  PO 

"--"—■ 

-- 

•  — 

^,^^., 

,,_., —  ,^,,  ^^^^ 

Tubes 

iuh 

$    h.m 

<tJ(J%llU 

Sitt.DD 

hiAb^ 

ia.au 

i-mnf 

mt,m 

I^HLDCm 

JOTOC 

*M 

^0.60 

i'ltKOi 

iu.oe 

ira^jcm 

IW.OH 

ilil 

r^.co 

MinjmtA 

S  00 

i.iliiJO» 

1^  00 

tni 

1«.U 

MfMHi) 

i».a& 

*i  ;-i 

^.OB 

iWt 

*-K 

««4* 

K.gfr 

*I|MA 

4I.W 

twi 

4Q.« 

i-IIW 

u.^ 

lalUB 

V  m 

HM 

1*-?^ 

4'7^0A 

M^ 

uv%« 

n.m 

riM 

17.00 

4  U3CM 

II. Dt) 

sr?«^iiwx 

Jfl.OO 

rqw 

10.40 

4-L»)liili 

IJliCU 

biFfj 

^,iia 

nm 

tl.lXJ 

b-  W1]A 

li^s.oo 

bU'-jt 

^■.rHJ 

HtCA 

l.tJO 

4CJi:ib0fl 

fi!).oa 

biiA 

l^.v^ 

Kl^ 

rsi 

iCi^VM/C 

^v.w 

111 

?^  DO 

»IH 

UJ-JO 

«ca^ 

moo 

^»c^« 

11  QD 

•ifvniF? 

»?»,l» 

4(t2^<P 

WvOQ 

4llt 

^O} 

myn 

r^.1% 

•ctiGei 

l*f.W 

^itu 

t_Itt 

«^MII/tV 

^.m 

4CfiWi 

liii  m 

»lifi>l/ii7*U^ 

/,« 

#faiii 

%Q0 

MICROWAVE   COMPONENTS 


COMPUTER  I.C.  SPECIALS 


ARRA 


MEMORY        DESCRIPTION 


2416 
KUSZtM 

«6&4-2or 

Varuble  Attenu*t<ir 
V^riAbU  AtteruatCH- 
Vartiblf  Attenuator 
VarUble  Atteiu^tor 
Varltb1«  Atteny»tor 

0 
U 
0 
0 

ta  ISOEti 
Ui  IBOctS 

General  Microwave 

D^rEctlorial   Coupler  2  to  AGH?  20dB  Type  N 


Hewlett  Packard 


M67e 

47?« 

V4a7A 

J46BA 
47SA 

J3B? 
tJK?q2A 

liSJZA 

ao9» 

X347A 

B347A 

Q^7A 

4^7A 

H^7A 

%mA 

P53£A 
M532A 


{HtW) 


100  dKhiS  Neg,  TheniHtoT  ftovnt 
IQO  olw  ll«^  ThtraHtDr  ft^nt 
200  otPEl  ll«9  fhcfvHtor  Haunt 
too  i>tas  lieq.  TIWTwmor  Hburt 
IDO  otiow  i*e^  TheTwistoi^  Piouftt 
100  ohin%  Neg  Thermic  tor  Mount 
ZOO  ohiW5  Ne^  ThermlstO''  Mount 
B,S&  to  B.2  GHZ  Var^db^^  Attenuator 
0.Z  to  UA  GHjf  Varidblr  Attenuator 

Wivegul^e  Adaptf^r 

Bandf^vs  Filter  B  to  U.I  fiMr 

Itf  I^tfcti>r 

r.%  to  ID  GHf  fre<)u#AC3r  Ptet^r 

1.96  to  !i.a^  &/   frwquewLV  ^tin- 

S.8S  to  a,^  GHz  rr«Qu9fiCy  M^ter 

Cdirriag*  vicK  a  444A  Slotted  Un«  UntLtired   Dpfector  l>ro6r 

ami  SD9Q  COftAia)   Slotted  Section   i.b   to   13  GHf 


D 


to 

to 


50da 


S,2lo1^4GH£ 

2.6lo3.fiSGH2 

3.95to5.a5GHz 

5a5tQa^GH£ 

7.05  to  10  GH^ 

40Qlo4CKXlMN^ 

l2.4tOie<5KU 


ft^lM  90urcs 
nqifts  source 

fiobe  source 
pijplfte- source 
fKrilC  soari:^ 

Fmsiiieficy  rrwlH- 


NK2g2A 
3300IC 

neeoA 

MD46C 
lOlODB 
N4Z1A 
K421A 


Frequency  meter 

0  (o  50  DB  attenuator 

05  Wans  SO  OHMs  DC  lo  1 000  MC  attonuator 

AdapCaf 

Microwave  s^wilch 

Pkn  abgorpttOn  rrnxlyl^tOr 

Trac:kinfl  generator  ahunt 

Faad'lhfough  lermlriaUon 

T&rmination 

7  0510  10 GHz  Crystal  Qeteotor 

7^  1o  to  GHz  ma  I  c  hed  pair 


Merrimac 


AU-?64/ 


8011&?  ¥arla&le  AtttntiJtoT 


Microlab/FXR 


&oi-Bie 

f£lOO 


Narda 


4014-10/ 
lOlSC'iO/ 

«oi5e-30/ 

1044-ZO 
I040-20 

KWJ-ZO/ 
3«J3-10/ 
3003-30/ 

3043-30/ 

?2S74 

3033 

303? 

784/ 

^^l77 

73Q-& 

3^1 


PRD 

ULDl 

^(101 
ClDl 

^05A/367 
19S8 

1706 
58SA 

l4(]A»CpO,E 

low.  I 


Horn  B.2  -    IZ.4  &iz 

X  to  fl  Adapter  3.2  -  12.4  UU 

Coupler 


22S40A  DifGCtional   Coupler  Z  t&  4  QHi    lOdb  Typ^  SMA 
22538  Dif actional  Coupler  3.8&  to  a  GKz  lOdB  Type  SKA 
Z2S76  Qirett tonal   Coupler  3,85  to  8  GKz  6dB  Type  SMA 
22^39  Difectiondl   Coupler  7.4   to   12  GHi   lOdB  Type  SMA 
^3105  01re^;tio^al   C&u|Jlff  7  to  12.4  mi  JOdl  T/pe  S«A 
Directional  Coupler  4  to  B  GH£  20dB  Type  N 
Direcitonil  Coupler  |40  to  SOO  K  HUR  T^pe  Kl 


22006  Direttiunal  Coup^ler  1.7  to 

22011  Directional  Coupler  2  to  4 

22012  Directron4t  Coupler  2  to  4 


4  mi  2tMS  IfVr 
GHz  lOde  Tfttf  M 
&tf  JOdB  T^pe  H 


1  50.00 

75,00 

2706 

IK  jt  B  Eraoi 

100.00 

27l6/251fr 

ZK  I  a  EPBOM  %voU  S4ii>9le  Supply 

too. 00 

2114/9114 

11  4  4  Static  ftAM  45<^ 

too.oo 

2U4L2 

IK  1  4  Static  RAN  250n^ 

211413 

U  X  4  Stattc  RW  150n^ 

102? 

4K  X   I   Dynamic  RAM 

4060/2107 

4K  K    1    Dynamic   RAM 

75.00 

40S0/9050 

4K  J^   1   DyTidmic  km 

2i[\A-zmn 

256  xi  Static  RAM 

2U2A-2 

256  *  4  Static   RAM 

2USAL-2 

IK  K  )   £itdt>c  RAM  bbr% 

6104-3/4104 

4K  K  1  Static  RAH  320fis 

1^.00 
100.00 

7141-2 

4K  ■   1  SUttt  RAH  200ns 

ICf«641i20 

4k  X  Z  Static  RAH  fODni 

9131 

IK  «  1  Static  RAH  SIGh$ 

100.00 
125.00 

150,00 
150.00 

250,00 
250.00 

45.00 

75.00 

50.00 

J03,0O 

3(X».00 

300.00 

l?S.OO 

leoooo 

5600.00 

$600.00 

$500.00 

S&40,00 

t3ldjOO 

S400.0Q 

$500X30 

I52O0Q 

11^50 

S100D0 

ttOOOO 

S29S.O0 

550,00 

£25.00 

$25.00 

575  jOO 

S2D0.D0 


100.00 


«O,O0 
35.00 
75.00 


90.00 
90.00 
90.00 
45.00 
95*00 
125.00 
125.00 

125- 00 
75.00 
15.00 


2200?  Directional   Coupler  ].7  to  3*5  GH2   30dB  Type  H 

OireclionaS   Coupler  2  to  A  GH;    iOdB  Type  N 

Coaxial   Hybrid  Z  to  4  GHz  3dB  Typp  N 

Coaxial  Hybrid  950  to  2  GHz  3  dS  Type  H 

223S0  Variable  Attk^nuator  1   to  90dB  2  to 

U^veguid^  to  Type  H  Adapter 

ri>^  Alttnuator  9.2  to  14.4  QHj  6  <B 


V?5.00 
125.00 
125. OO 
125.00 
2.5  <JHz  Tyije  SHU  550*00 

15.00 
50.00 
25.00 


12,4  to   18  GHz  Variable  Attenuator  0  to  60dB 

S.2  to   17A  GHi  Variable  Attpnualor  0  to  6QdB 

Variablr  Attenuator  0  to  50dB 

Slotted  Line  wUh  Type  H  Adapter 

fi.2  to  12.4  GHz  Variable  Attenuator  0  to  5DdB 

7,05  to  10  GHz  Variable  Attenuator  0  to  40dB 

e.2  to  12.4  GH2  Variable  Attefiiiator  0  m  *S4B 

3.95  to  5.85  GHz  Variat>^e  Attenuator  D  to  4SiNI 

fre(niency  Heter  5.3  to  6.7  GHz 

Fiied  Attenuators 

FiKri  Attenuators 

2692  Variable  Attefiuator  f^30  to  60dB 


300.00 
200.00 

200.00 
lOO.OO 
100. 00 
100.00 
100.00 
100.00 

IW.Ofl 
25.00 
25.00 

100.00 


CRU.  s  ECX 


MC6B0DL 
MCmaiOAP 
MCH6eA10P 
HCMbSBlOl* 

PC6II20L 

HC6eB2tF 
rtCM6«30L7 
HCiSAOP 
HC«845P 

MC6J^45L 

MC6*?52L 

NC6fi60CJCS 

i«:6S62L 

W3B50I-1 

I»3e5?l» 

HK3e52N 

MK3854N 

Hao«-! 

HOHOA 

/docpu 

6520 

2650 

TMSIOOOM. 

rPI54024ilC 

nis«oitic 

MC14411 
At  5-40070 
ftV5-120O 

A*5-110Q 

Af5-2376 

Ay?-a500 

TR140ZA 

PHI 4 72a 

1^114828 

a257 

a251 

a22B 

8212 

HC14410CP 

«:i4412 

MC1440B 

MCI  4405 

rtC14flflL 

rtCl489l 

MC 14051 

NQ14Q6L 

Mt  1408/6/ 7/8 

HC1330P 

PCII4WS0 

Htl733L 

1^565 


Microprocessor 


a  Static 
a  Static 
8  Static 


HAM  450nii 
RAM  360n& 
RAH  25an^ 


12U 

L2fi 

tZti 

PIA 

PIA 

Hi^ 

PIA 

KTktHig 

I^TM 

CRT  Controller 

CRT  Cnntroller 

ACIA 


SSOA 

SSOA 

ASlC 

^600  RFS  Nod9 

24O0  B^%  Itede* 

Ffi  Hic roproces^or 

Ffi  Hmory  Tnterfate 

fB  nemorf    tr^terf4C« 

F&  Direct  Memory  Access 

Miera[3rate?^5.or 

Mlcraprocebsor 

Micrpprocei^or 

PIA 

Support  for  6500  i.erie!» 

Hicmprocessor 

Four  pit  Hicrsproce^soT 

9  «  &t  Digital  storage  Buffer  (FlfO) 

UftfiT 

Sit  Hate  Generator 

Four  Digit  Counter/0i§p1ay  Driven 

Repertory  Dialler 

Push  tfuCipr^  Trlephone  Diallers 

Keyboard  Encoder 

IV  Game  Chip 

UART 

OAftT 

UART 

OHA  Control ler 

CoiPij'^iciltiQn  Interfice 

SjstMi  Control  *er  I  Buf  Driver 

E  Bit   tnput/Olitput  Port 

2  of  8  Tow  Erwcoder 

Low  Speed  Hxtem 

PuT^e  Converter 
PuKe  Converter 


ftinary  to  Fhone 
Sindfy  to  Phone 
RS23a  Driver 
RS232  Reteii^er 
A/0  Converter  Siitt^ystem 
6  Bit  D/A  Converter 
8  Sit  0/A  CDDvertef 
LOM  level  Video  Detector 
V1de«>  rr  AiipHfier 
LH733  OP  AiBplifier 
Pt4$e  Lock  Loop 


(?|VI«Hz 


Toll  Free  Number 

800-528<*0180 

(For  orders  only) 


*^48 


PRICE 


20.00 
6.99 
i,W 

3.99 

3,99 
3,99 

3.99 
4.99 
14.99 
14.99 
14,99 
10.99 


13, BO 
3.99 
4.^ 
5,99 
8.99 
9,99 
tl.99 

n.m 

t4.99 

8.99 
29,50 
.13,00 

1[1.*1^ 

5.99 

11.99 

27, 00 

29.00 

14,99 

9.99 

16.99 

9.99 

9,9^ 

4,9^ 

fl,99 

14.99 

r.99 

15.99 

10.99 

9,99 

9.99 

9.9^ 

11.99 

8,99 

9.99 

?.9g 

19.99 
5.99 
9.99 
9.99 
9,99 
9.99 
9.99 


5 
5 
9 


00 
99 


14. M 
12/99 
12,99 
I.  DO 
I. DO 
9,00 
7/50 
4.50 
1.50 
1.17 
2,40 
2*50 


electroi)ic§ 


(602)242-8916 

2111  W.  Camelback 

Phoenix,  Arizona  85015 


^W  P.O.  Boi  4430S 

Sanla  Clara,  CA  9&054 

Will  calls:  2322  Walsti  Ave. 
(408)988-1640     TWX  910-33S-2139 

Samt  dsyiNpinpiiL  hrsi  ILne  pa rt^  only    Fajctory  tested. 
Guaranteed  monijy  tiac^k.  Quality  iG's  artd  olhir  compo- 
IKTEGRATED  CIRCUITS      nentaailactory  prfcas 
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PROM  Eraser 

twffh  (im«r  Ii9 Jffi  6  PnOM  cafHoty  OSHA 
UL  version  S69.5Q  4wfth  timer  191.501) 

ZBO  Mlcrocompuier 

]G  Dil  1:0.  2  MH^  dcK^H.  2K  RAM,  RDM  Bread- 
bMrtf  space  Eitcelleni  lof  control  Bare  Board 
|?8.5fl.  FuH  Kit  S99,00.  Monitor  SZD.tJG.  Power 
Supply  Kit  (35JH).  Tiny  Bailc  $30. DO 

S-1Q0  Computer  Boards 

8K  Stattc  Godtraut  Econa  IIA  Kit  149.00 
1SK  Static  Godbotri  Ecooo  XIV  M  269  CO 
24K  SIUIC  Godboul  Ec^jno  KX  24  Kit  414  Q0 
3?tC  StitK  Goittioiit  Econo  XX-32  Kd  537  00 

bK  Oynamic  RAM  KR  2e&.0Q 

Z2K  Oynamtc  RAM  Kit  328  00 

&4K  Dynm  RAM  Kit  399  00 

v«ieo  inteitoGG  Kn  rt».es 

9Q  fC  Upiftfe  Master  Wartuat  S39,00 

Cijmp  IC data  selector,  ?700pg  master  refiffloofl 
guide  Ovfir  51  .OdO  crass  refefences.  Free  update 
&&rvl(ie  Ttirough  19B0  Odm^tic  po&t^ge  $3.50, 

Modam  Kit  S60.00 

State  at  ttie  art.  ong  answer  Na  im^ng  rMes- 
Bary  103  compatible  300  tMUd  inexpensive 
joN^tK  coupler  ptsts^ndudedMonV  $17  OO 

LflCTMO^PrintBf  I389JJ0 

40  ?l}  column  dot  mariu    -  -     '    sitf.  pipir 

Inteftdce  aU  pefsonaJ  tomi^i.     . 

64^4ai2^  veisioit  S40S  JO.  OiJt^qn^  oHo 
?viilabl« 

LftC  71100  pdnttr  iirltilict  c*1^1a  for  Stiper  £11 
with  f  orrwifi  131 QO 


NICad  Battery  Fiier  Diirger  Kit 

Opens  Nortec'  ""lat  won  t  tKM  a  ^im^i 
and  then  char9e&  ihem  up.  ai  m  one  kit  w  tuH 
P3tts  and  instnjctioRS,  $7.95 

RDckwfl!  AIM  B5  Computer 

650Z  based  singti  boanl  witTi  tuii  ASQi  keyboam 
afflj  20  etriumn  thennaf  pnnter  33  rfw  fjiphanu- 
meric  display,  ROM  monrtor,  tijlly  eKpandatiifi. 
$405.00.  4K  version  $450.00-  ^K  Assembler 
S8&.00  6K  Base  IntefpretBr  $100.00. 

Special  small  pow^ supply  loi  AlMfiSa^sse^  in 
fram^  $S4.00.  Cwnplete  AJM65  in  tt^n  bndcase 
wTtti  p{]wer  suppty  S49S,0O.  Molded  plastic 
mtkisutt  to  fit  both  AJM65  and  pow«r  supp^ 
£47.50,  Special  PadogePnce  4K  AIM  ^  Baste 
power  supply  cabfi^  %S2^  00 

AlM&SKiMVlM^SUfiDr  a  44  pir  ejQHnsnn 
bond;  3  tvnate  and  t  mrfe  Ijus  Bo^  plus  3 
ram^^tofS  S22.95. 

SO  Hz  Crystal  Time  Base  Kit  $4.40 

CDnvsils  dJ^^y  clocks  trcm  AC  line  frequency 
lo  crystal  timfl  base  OutslandM^g  accuracy 

Video  Modulator  Kll  $9.95 

Convert:  TV  set  into  a  hjgti  qu4lity  monjtDr  w.'O 
aff^ng  usaoe  Cofnp  kit  w;1ui  siSSwc, 

Multi-vott  Computer  Power  Supply 

&r  5  4ni{3.  -1G^  S  aim.  Sv  t  Sairqi.  -Sv 
bmm,  ^2¥  Simp.  -12wfl|ili©ff  ±Sv,  rl^r 
«e  RQulatBd  Baste  Kit  S2I,9S.  Ki!  with  cJiassis 
and  an  hafdwar e  143,95.  Add  S4  00  shipping  Kit 
of  hardware  $14.00.  Woodgraffi  case  StlOO. 
$1.50  shipping. 


*«nii^tL# 


;sri9 ::   I  RCA  Cosmac  1802  Super  Elf  Computer  SI 06,95 

>ivi  Iftfkn  Miff       ^M 


Ccmpam  features  t^etore  yau  d^de  to  buy  any 
other  computer  There  is  no  other  computer  on 
the  martlet  today  that  has  all  tfie  desirable  bene^ 
fits  Ql  the  Super  £lf  for  so  litiie  monisy .  The  Super 
EJf  is  a  small  single  b-oard  comput&r  that  does 
mar^  bi|  things  l^t  ts  ^  eifcelleni  compul^r  lot 
training  arul  for  Feomitig  programniinQ  with  its 
machine  langiiaoe  ar^  yet  it  ^  easily  tsppiiii 
with  aiJdilbnal  meinovY>  Fill  Bitie,  ASCII 
Kcyfeoanlt  vliJeo  dianct^  gementiEMi.  ete. 

Before  you  buy  joDtm  a  seeii^ 

includes  the  fcilQwing  u^iiiuje^  nuM  mocHtDT. 
Slate  and  Mode  {^splays  Single  stifi'  Opttg«ial 
address  displays.  Powsr  Supply,  Audio  Amplifwr 
and  Speaker,  Fully  sodtei^  tor  ail  iC's,  Real  cost 
of  Jn  warranty  repairs^  Full  documentition. 

The  Super  EH  includes  a  ROM  monitor  lor  pro- 
gram JDadintf  -idltlin]  and  execollon  w-Jth  SINGLE 
STEP  fof  prog  rain  deliugging  i^hich  is  not  in- 
cluded m  'jihiTs  a?  tn^  same  phce.  With  SIHGLE 
STEP  you  can  see  th€  micrDpro^aKirchip  ofs^ra- 
hng  with  thff  Mlpi  Ifaeil  address  and  dab  bus 
d^t^  btfoff ,  dHlii|  and  4iir  ovtwlftie  ^ 

are  dectid«d  w6  Asfilayeef  on  S  IJD  indkatoFs. 

An  RGA  1SG1  lli»  BrvpUo  diip  4liows  y^  IP 
c»raied  10  ywr  own  TV  ivilh  M  in«xpen£^  video 
modulator  ta  dQ  graphics  and  gam^  There  is  a 
speater  syitum  included  tor  writing  your  own 
music  or  using  many  music  j)rng.rBms  afready 
vvritten.  Th«  speaker  amplifier  may  also  be  used 
to  drive  relays  tor  control  purposas 


p\u%  load,  recei.  run,  wall,  input,  memory  pro^ 
i»tt.  ihOAltor  t«l«ct  ind  single  step  Lnrgu.  m 
board  displays  provide  output  and  optional  tiiirh 
and  low  address.  This  re  is  3  44  pm  staud^rd 
connector  slot  for  PC  cards  and  a  55  pm  connec- 
tor siol  tor  the  QuMt  Super  Expansion  Board 
Power  mifiply  and.S4}dt£{s  lor  all  LC's  are  in- 
cluded VI  die  pnce  ptos  a  detailed  1 27  pQ ,  inairuC' 
^n  nanuii  whcfa  now  nciudss  9ver  40  pgs  of 
sohware  Hrto  rchJdvig  a  series  of  lessons  to 
hdip  {|et  jfou  saaried  and  i  trw^  program  vna 
gniiNcsiai^etoanifl  Mtany^jtootssidunnw- 
srties  are  usmg  tie  Super  Etf  as  a  eourstoT  i&Miy 
OEM  s  use  It  fof  tratmnQ  and  R&D. 

Rermmber,  other  compulen  oniy  oher  Super  Eft 
l&aiyr^s  31  additional  cost  or  not  ai  all  Compare 
before  you  buy.  Super  Eff  Kit  $106.95,  tiigh 
adflrflis  option  $0.95,  Low  addreis  option 
S9.95.  Custom  Cabioel  with  drtiled  and  iat^iiled 
pJe^figJass  front  panel  S24.95.  All  metat  txpan- 
SKM1  Cabinet,  painted  and  silk  schemed .  with 
foCNn  ft¥  5  5-1130  boards  and  pMrer  suppty 

OTJi.  ncadiitiiijiiiiMif  >iwitiH.a5, 

Mm  RRi  ana  opmit  9to  comii^Hy  assnoMn 

Qwiiiaiti .  a  SQihMre  pubiG^on  fdr  laoe  «ofn- 
puter  users  is  available  by  sut^scriptior  for 
S12.00  per  12  ssues  Single  issues  SI  .50,  Is- 
sues M2  bound  S1@  St) 

Tiny  Basic  Cassene  $10. OB,  on  ROIVI  138.00, 
original  Eif  hit  board  $14.95,  1602  sollwara; 
Moews  Video  Graphics  $3,50.  Games  and  Music 
S3 .00,  Chip  8  interpreter  $5,50. 


A  24  key  HDL  kayboard  includes  IB  HEX  keys 

Super  Expansion  Board  witli  Cassette  Interface  $89 J5 


this  iS  tr^ty  an  astounding  i^aiug'  This  Ijoad  f&s 
ban  designed  to  aiour  yoi  to  oeode  hoir  you 
wani  It  optioned  Tta  Siipv  Eipvaion  Board 
COKS  wil}i  4K  oi  lew  pravr  FUUi  hi%addi«s^ 
able  rnvfifm^  in  &)K  wrtfi  bmtt-fn  nwrtmy  pro- 
tect and  a  etittftte  inteifacc  Provisiof^  have 
be^n  made  Tor  all  odiet  ophons  oil  the  rame 
board  3nd  it  tits  neatly  into  tfie  fiardwood  cabinet 
alongside  the  Supir  EH  The  boird  includes  slots 
for  op  to  6K  ot  EPROIM  {2708.  2758,  2716  orTI 
27 1 B)  and  is  lif  My  tocheteit.  E  PRO  M  can  be  used 
for  the  monitor  and  Tmy  Basic  or  other  purposes 
A  IK  Super  ROM  Monitor  St 9. 95  is  available  as 
an  on  board  option  in  27t^  EPROII  which  has 
been  preproq.raninied  nrrth  i  program  loaOerr 
editor  Md  trfor  eh«cting  mulh  lUt  cassetti 
read.'vrrile  sUttwve.  (nkicaat*B  cai^eOe  fie) 
another  occlusive  from  Quest  ttrndiilsirioiste 
save  and  madout  biodt  move  capabily  and 
^00  graphics  dnvenn^Vi  biinking  cursor  Brtik 


Quest  Stjper  Basic  V5.0 

A  new  enhanced  version  of  Stipe r  Batic  now 
availabte.  Gu&st  was  tfie  hrt^t  cumpar^y 
wuridwide  la  ship  a  lull  size  Basir:  lor  1S02 
Systems  A  complete  function  Super  Bask  liy 
Rd-n  Canker  including  lioating  point  capabilily 
wiih  scientific  naUtian  (number  ran^^ 
*  17P*),  32  tjif  inftger  -2  billion,  imitti  dim 
irrays,  string  arrays  shing  Fnavipulation:  cas- 


pomts  can  be  used  wiVi  Ae  re^Ster  si^e  feature 
to  isoUte  progrim  bugs  i|t«ddy.  ttm  lolow  with 
smgle  s^.  h  you  have  ihe  S^ir  E^tntiofi 
iMtf  vid  Swr  Koni!^        ^tonifer  a  u^  and 

runiw>g  ^  the  push  oi  i  aumhn 
Othf^r  on  board  options  indude  Pafillel  tnpMt 
•nd  Output  Porli  with  lull  handthake  They 
allDw  easy  connedion  of  an  ASCII  keyboard  lo  the 
input  port.  R£  232  and  20  ma  Currenl  Loop  tor 
tiil^p^  OF  oth^r  dovitfi  are  on  bciarri  and  it  you 
need  more  memory  there  are  two  S-100  slots  tor 
static  RAM  Of  video  boards  Also  a  IK  Super 
Monitor  version  2  with  vidto  dnvef  tor  full  capi- 
bAty  display  wtih  Tmy  Basic  arwl  a  video  mtertace 
bowl.  P^flel  1^0  Ports  $g.$5.  US  232  S4.Sa. 
frfWrn  I'F  $1.dS,  Sr^lOO  SI  50  A  M  pin 
QOfinedinr  set  tff&  ribbon  cabie  is  avaitagiie  al 
Si  b  25  for  easy  coomdion  b^ween  fie  Sip« 
St  and  tf^  Super  EipAn^  ton  Boani, 
Power  Supply  Ull  tor  the  complete  syitem  (serr 
Mijlt»VDlT  Power  Supply  ) 


Ofijo  Scientific  Computtn 

CiP  Seri^  2  $456.00.  lj£  ar.  Ap0e  at  less  l!^ 
haff  The  pncef  CIPMF  Series  2  $1199.00. 
Minilfoppy  version  with  additional  RAMROM 
Complete  sohware  and  peripherals  avaiiibie 
Send  for  free  brochure 


Gremlin  Color  Video  Kil  S69.95 

32  X  16  alpha^numerics  and  graphics,  up  to  S 
colore  with  6647  chip:  tK  HAM  at  €CX)0  Plugs 
into  Super  Elt  44  pin  bus.  No  high  re^  graphics 
On  board  RF  ModuEator  Kit  M.9!i 


1802  16K  Opsmic  RAM  KR  $14t.l» 

h^atiOMMtodSaL  Hidiiaini6esh  w  ctod«s  i«  k}4 

mk^fm^mmm  aha  Amnmm^m 

T1«f  8»sis  Eitendid  on  Cas^ttt  115.00 

lidded  cffmrnjndf  tncludg:  Siniigy,  Array,  Cas^ 
lette  I  0  etc.)  S^l00  4-aiot  £jc|)anfiiyi  $  195 
Super  Monitor  VI. I  SfWiCi  UHiiig        S1S.00 


Sede  I/O;  save  and  load,  t^ftsic,  d^cd  and  ma- 
chine ianguagfl  programs:  and  awm  /h  stale- 
ments,  luncJiQfls  and  operations 
New  improved  faster  version  including  n^ 
number  and  essenhaily  unlimited  varlaotet. 
Also  an  excfusvt  user  ex^wiasik  Lommind 
library 

Senat  ^d  ParaDef  ID  mduded 
Sl9ir  Ivic  on  Catsedt  $55  00. 


Eft  II  Adapter  Kit  S24.9S 

Piugs  ii^to  Etl  II  ortmdinQ  Super  Eif  44  and  50  piai 
ptus  S'lOC  bus  expansion  {With  Syp^f  Ex- 
pan  ston]   High  and  low  address  displays,  state 

and  mod&  LED  $  optional  S1B.Q0. 


Super  Color  5-1 00  Video  Kit  SI  29.95 

Expandable  10  2^6  j^  ^92  hjgh  resolution  color 
graphics.  6847  wrth  all  display  modes  computer 
controlled  Memory  mapped  tK  RAM  e^p^nda- 

bte  to  6K.  s- f  oobus  leoa.  aa8o,  S0a5.  ;^30  etc 

Otalart:  Stnd  fpr  ittttlent  iridnf  marfli 
prognm, 

EdHor  A^efltblEf  ^5  0I> 

(Fliquirei  miruirujin  of  A%  (or  £A  jilui  u»r 

toirvtl 

1W  llRf  Baiic  Source  lining  $11,01 

SuptrMofitf or  ¥2.0/2.1  Source  UMng  $20.00 


TERMS:  S&.OO  mln,  ordar  US.  funds,  Calit  rtstdenis  add  6%  lax. 

$10.00  min.  BankAmericard  and  Master  Charge  accepted.  $1.00  Insurance  opIJonal. 
Postage:  Add  5%,   C-0  DSIO.OO  min   ordir. 


FREE:  Send  for  your  copy  of  our  NEW  1980 
QUEST  CATALOG.  Includi  4Bc  stamp. 
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RAMSEY 
ELECTRONICS 
►"a  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass     items  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield.  NY  14526 

716-506-3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 


MIKE 


4  luper  htgn  prrforTiniarn.e  F  M  wtre- 
^'in$  mike-  kiV  Ti?nsmkts  9  staNe 
$«tin«l  up  to  300  Y^Tiit  *i|h  ejrcep^ 
iKm«i  aitdrro  qmaiJiy  ty  mcwi  o^  ifs 
btjiH  in  el«ctrfii  mtke  Ktt,  fnchidttf 
CMS  miie  on^jff  swiTcri  intef^ni 
bdltery  dnd  sup«riTi&1ruGtiQns  Th<i5 
f»  rhe  finest  unit  aviaMabie 

FM'3  Kii  %UM 

FM-3  Wvred  and  Tesied  Ti.9S 


Cp^ar  Organ 

Se«  music  cofn« 
alive*  3  di^ereni 
lights  flicfter  1^1 1 h 
music  One  il^gh( 
each  fqr,  high, 
mtd-range  and 
lows  Each  j^di- 
viduaUyr  ad|u£t- 
able  and  dnvei^  up 
to  300  W  runs  on 
110  VAC 

Complete  kil. 

ML-1 


VlftCD  ModulBl&r  Kit 
!.t4^p    l^^^hp  o*er  ch.    4-$      Runs  qa  5 

t^v  tce^ilsttii^  videa«»gfi>«  BHiumrof^ 


ieif  eiliiliy  KH 
A  great  aHeri^hon  get- 
ter which  allernateFy 
f fasces  2  jumbo  LEDs 
Use  lot  riarne  badg^. 

buttons,     warning 

pafifil  lights  Jirf^ltiing' 

Run*  on  3  ID  15  volfS 

Cfyifplete  hit  BL-1 

$2  9S 


•  * 


Sufwr  Stcyth 

A  &uper  sflftSJtiwe  amph- 
Ti^r  whicti  will  pich.  up  a 
pin  drop  at  15  feefi  Great 
lor  momtonng  baby's 
room  or  a$.  general  p\jf- 
po%&  amplifier  Full  2  W 
fms  oviput.  rum  on  6  Id 
15  valla  uses  d-4£i  oinni 


Compimm  krt.  BN-9 


S5.g& 


CPO-l 

Runs  on  3-13  Vdc  1  Wilf 

Alarm  Audio  Oscinalor 


oyt   t  KHZQQoti  For  CPO 
Corn  p  Fete  kil  SS  J5 


Call  Your  Phone  Ordef  in  Today 

TERMS:  SalistactKjn  guaranteed  Of  rnoney 
refunded,  CO.D.  add  $2.00,  Mintmum  order 
S6  00  Orders  under  S 10  00  add  S l  50  Add 5" : 

for  postage,  insurance,  harvdling  Overseas 
Aftd  IS^VV..  N  Y  residents  add  7%  lax 


CLOCK  KITS 

Touf  old  favonlfi  Ar«  hfrrv  a^ain     Ovi^r  7.000  Sold  lo  Date. 
B*  ont  at  Itic  g^ng  «nd  ofd«r  jonin  lo44f ' 

Try  your  har^d  at  buildmg  ftie  fmes!  rooking  ciocfc  on  ihe 
market  Its  satin  hnish  anodized  aiuminurn  case  looks  great 
anywhere,  while  six  4"  LED  digits  provide  a  highly  readable 
display  This  is  a  compieia  kit,  no  extras  needed,  and  it  onJy 
laKes  1-2  hours  to  assemble  Your  choiQ^  of  case  colors 
silver,  gold,  black  (speaiy} 

dock  kit    12.'24  hour.  DC-5  $24, &5 

Crock  wtth  10  mm   ID  timer   12^24  hour.  DC-IO  $29,35 

Atarm  cfock.  12  hour  only,  DC-a  S2S.9S 

12V  DC  car  clock,  DC-7  $29,95 

For  wired  and  tested  clocks  add  Si 0  00  to  kit  price. 
SPECIFY  12  OR  24  HOUR  FORMAT 


FM  W1rv»eu  Ml«c  KH 

TtansfTnts  up  To  300  lo 
any  FM  broadcast  ra- 
dio, uses  any  type  of 
mike  Rijnaon3lo9V  Type  FM-2 
has  added  scinsitive  mike  preamp 
stage 

FM^I  kit    S3  #5  FM-2  M     U.fS 


Whisper  Lrghl  KM 

An  interesting  hit.  small  mike 
picks  up  sounds  and  converts 
them  to  light     The  touder  the 
sound.   Ihe  bfighter  the  light 
Includes  mike,  controls  up  to 
300  W,  runs  on  1  tO  VAC 
Complete  kn   WL-1 
16  95 


# 


Tofte  Oecocfsr 

A  com  pie  I  e  tone  deci- 
der   on    a    54ngl«    PC 
board     Fealures    400-^  I^UH^ 
5000      Hi      adjustable'""—  -.J 
range  w»a  20  turn  pot.  voFtage  te ge- 
lation, 567  10     UsetuI  For  louchr- 
tone   burst   delectton     FSK    etc 
Can  also  be  used  as  a  stable  tone 
encoder     IRuns  on  5  to  12  voHi 
Complete  kit  TD-i      S5.95 


Car  Clock 

Thf  UH-KIT;  Ofitr  5  »old«r  cofifitctToni 


HffF  5  9  •uptf  lootLinq  fuggeC  and  tCCi^rml^  4lrlO  tltMCk  wfttCh  *i  a  irup  to  tjoild  Bnd 
iniUll  CrEKh  Tioren^nl  15  QQmpitt1i*W  as^mbUmO  —  trOw  OAty  Sfl>ldtf  X  v^i'es  anit  7 
%'<ttiicnei  Jnkn  aboa^  IS  minLiitcn^>  Disfjiav  t±  brigtil  grfl#fi  muh  auiofTijitic  brpgnrnpsi 
ccinrri^t  phfltocelJ  -  assures  von  of  11  hi^ttiv  readJibiedifipiiv  day  or  n<gni  Come?  m  a 
Ml  in  fimah  unodized  ali  jmnnum  cose  which  can  he  nliacTted  b  tJilfiprenl  Tttityi  usmg  Glided 
iitptt    Choicr  of  silver   111111141,  of  gotd  Ciiisf  rspscit^i 

UC-lkd    1^fi£rwr  tc>rm«t  I22iS 

DC ^  wrad  vid  levied  t^  «S 


Univtffud  Timrr  KM 

Pfovides  The  baste  parl&  and  PC 
hoard  requ^md  to  providi}  h  source 
at  precis-ron  turning  and  pulse 
genigratjQn  Uws  555  t'nwr  IC  and 
jntlude$  *  fang*  of  parts  for  motl 
tiFPirtg  needs 

UT-S  Kit  «.ti 


Mad  Blaster  Kit 

PrgduceB  LOUD  ear  shattering  ar>d 
atlenllorb  getiing  atr^n  i\ke  sound 
Can  s-upply  up  io  15  waits  ol 
ctoooaioui  auOio  Rur^on  6-iS  VDC 


MB-1  fC34 


54-9S 


Siren  Kit 

PfcxJuce^  upward  and^  do^nv^ard 

wait    characterisiic    of    a    police 

siren.  5  W  peaK  audio  cutpul,  runs 

On    3-16    ^^ofts.    uses    3-45    ohm 

speaker 

Complete  kit  SM-3  12.95 


m  Hi  tipiw  b«k* 

Wjirts  art  S  T *?  vDC     iL-iP-:j"*'' 
t*am*  «rtw*e¥  tB  ?  i**i 


i;rvi«-  T 


*»ts 


The  cFock  mat  s  got  il  ad  C-S  LCDs 
12  24  hour  snooze  24  r>Dijr  alarm  4 
fQ^T  calB^nd^ir  batiery  j^ac^up,  Jind 
Iota  more  The  super  ^OO'f  chip  is 
usfid  Sije  5*4* 2  mches  CompJeie 
» :i   less  caiiie  (not  avaMab^el 

:  ^  S34  95 


tMdtf  OmH  Cmt  Clodit 

fit*  )wur  clock  <n  m  bowrtiU  ptttM^cdw  l*«ltf#vt 
&  |uFn£)o  RED  1.EP3  '^■g^  acEurKt  |COl%i  aMi 
3'  *irp  rtooHup   displAv  WiiTi^i  *>m  ignitpQr    itlil 

mrtf  inilrijctlllq*     fjpfujnjpl  fjimp^trv  alijprnitrir  flFl'^ 

iii1|iiiiii  rii5pi«y  liJ  ilrtiinirni  li^fhr  >it*<4r 

PC   I  I  rlo-rit  Hilti  mig   Or«C'i#!  tl?  H  kir 

AdtfllDOOAsEV  iHidfcii 


PARTS  PARADE 


■m*  «  CO" 


irHTUid*  saciffii  and  campn^fp  documpnlttiinri 

RE  e^te  Iprmniil  c»rd  kil  i#iti]  SSOOtI  lot  *ired  bUJil 


Vid«H3  Ternilnal 

••caw   wtQ*r SV ciipisi^  r T Ail  CDa«T0atnt line ,»idWi« 


IC  SPECIALS 


LINEAR 


301 

sac 
^» 

Mr 

14M 

3900 
39M 


«» 


I  as 

tl-$0 

ii.so 

S    4« 

SI  oo 

SI  00 

11 » 

10'»  IH 
S  SO 
t  SO 
SZ.99 
tl.99 


CMOS 


TTL 


74S00 

7447 
7475 
7490 
74ige 


I  40 
f  65 
i  .50 
t  ^ 
tl.35 


SPECfAL 


4013 

45 11 

4sia 

»3S 


READOUTS 

FHp  jsa  #  c  G  tut 

u:A44  i^mPTria  13  c  4    mm 

Hr«  ?ftM    i3"C  A,  l-» 


TRANSISTORS 

jHHOi  n^c*f  H4iia 

?**«4tO  Mfffi  C*f  ISiTII.Qi 

2N4ti«  FET  C<F  4>^t,« 

?M&4a3  Pf4P  C+F  i/tl-M 

?N«0?IC'F  4/il.OO 

m^rn  *iF^  ^iMTOfl  Hid 

3«iSiini>ut^ 'vRN  143  ep 

PO*i«#  Tib  K^Ki  'VW  Wl  «tt 

im  PMT  «eiM  1.-1  M 

ttH.-TH^tac  Ma 

pf«p  »•  Typ«  T«n 

3iHM4a  ujT  ]/ia.i 


1  T  C90 
10116 
7206 
7207  A 
7216D 

i  J  •  4 

5375  A  & 
7001 


S15.00 
I  1,25 
$17.50 
S  5  50 
$21.00 
S12.50 
S  2.96 
(  Z95 
I  6,60 


fl«iJi.tnr  A««1 

Assortment  of  F^puiar  iralyes  -  # 
watt  Cul  l«ad  tor  PC  mounting.  "^^ 
cenler    ■■i"  Niads.  bag  ot  3O0  or 

more. 


Swrtchei 
Mini  Toggle  SPOT  si. 00 

fled  P4js*^but10ns  N  O        3- $1.00 


EArphon*! 
3~  Niidi.  ■  ohm  QODd  for  imwi  fc»«« 
tpeafearii  ti^rfn  cMkLi  «Ic 

5  tor  St. 00 


Mini  E  ohm  Sp«iiier 

AppfOR  '2'-''   :fi«irri   Round 

3  tor  tlQQ 


Cryitmli 

3  5T9S4S    MHZ 
lOOOOOO    MHZ 

5  24SB0CI    MHZ 


SI  SO 

ss.cris 

S5.00 


AC  Adaplvri 
Good     lor    ckDcks     na:?.'^ 
r^«f9«ritAii  110  VAC  p..; 

e  i^  ^fK  #  ?0  mA  11  OO 

IC  ^IC  #  ICOmA  tl  S« 


1?  wae  ^  ?50mA 


f3€M» 


Sfriillt  StAl*  Biilltrt 
small  l^u^reT  450  Hi    &&  tIB    lound 
piilpul  ofi  &-1?  vdc  flt  10-30  mA   TTL 
cojnpilHtiie.  t1  50 


Slug  Tun#d  Colli 
Sfl/mM  ifW   Hvx   ^uga  turned  C0i4 
3'^?^^  !0  tor  51  00 


AC  Outlel 

Panel  M>ouni  with  Leaci^ 
4/11  .HD 


FiRRITE  BEADS 


^iin  itttc  tn6 


IS^tl  M 


Sodfeti 

8  Pin  1(>'i2  00 

14  Pin  10^  $2.00 

16  Pin  10/ 13 .00 

24  Pin  4/$2  00 

28  Pm  4/12.00 

40  Pin  3/t2,0O 


DkKtei 

5  1  VZ«nef  20/St  OQ 

TNtgi4Tvpe  SO/tflW 

^KV2Amp  t/ltOO 

tOOV  lAmp  15/»1.00 


25  AMP 

100V  Bridge 

$1,50  each 

Mint*Bn«jge  50V 
1  AMP 

2  for  $1.00 


CAPACITORS 

TANTALUH 

1.5  uF  25V  3^S  1.00 
iauF55V3/SlD0 
22uF25V3/S1  00 


ALUMIMUM 

Elecrrufyfic 

lOflC  uF   I6V  RjtiJiil    I.SJ3 

U1  ur  1bvR»^i#'  TO'tl  00 


DM^V  q»«k  20  i  I  Cri 

1  tnv  H.'ti  Mi 

U01  lev  3d.'ti  DC 

04T  lA'y  TO^fllH 


Audio 
Prescal«f 

Mdke      tiig^      resotirlion     audio 
measurmenTs,  great  tor  musical 
inslfumenl  tuning.  PL  lones.etc 
Multiplies  audio  UP  m  frequency 
sett?ctabl^  xlO  or  xlOO.  gives  01 
HZ  resolution  w\\h  1  sec    gate 
nme'  Higti  &en£iiivify  of  25fnv,  1 
meg  mput  i  arnj  butll-m  fptteiring 
gives  gteat  performance     Runsr 
on.  gv  battery,  afs  CMOS 
PS'2  ktt  S2^  §5 

PS'2  wired  S39  95 


PRESCALE 


Extend  the  range  of  your 
counter  lo  600  MH?  Works 
wilh  all  counlefs  Less  than 
150  mv  sensifivily  specify  - 
10  or  -100 

Wired,  tested,  PS-lB     S59.95 
Kit,  PS^IB  $44.95 


30  Wall  2  tntr  PWR  AMP 

Simpfe  Class  C  power  amp  features  8  times  power  gain  t  W  in 
(Of  3  out.  2  Wmlor  15  Out,  4W  in  for  30 out  Max  output  of  35  W 
incredible  value,  complete  wicti  aJl  parts,  tess  case  and  T-fl  relay 
PA-t.  30  W  pwr  amp  kit  S22  9S 

TR-1.  RF  sensed  T-R  relay  kit  6.9S 


MRF-238  iransistor  as  used  m  PA-i 
e  lOdb  gdrn    150  mhj  111.»5 


QC-DC  Coftiwlttr 


t1.» 


3K  20  Turn  Inn  Pol    H  00 

1 K    ra  Tufn  TfjlTt  Pq^     %   10 


Ccfamic  IF  Frlt^f;^ 

Mini  ceramic  filtofS  7  l(Hl 

BW.  455  kHz  ST.50ea 


It 


TrlfiMiMT  Cap« 

SprAgue  ■  3-40  pT 

SIhIjId  P^^lvprr-jpyjene 


Rf  actuated  relay  senses  RF 

(1W)  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 

TR-1  Kit     $6.95 


Pawer  Supply  KM 

Complete     triple     rg^utaled      power 

Supply  pr^^ides  var^^abie  6 1^  IB  voiU ai 

200  ma  and  *5  ai  1  Amp  Emce^lefit  lo-i" 

regui-affon    good  f«tier^ng  jnd  sman 

si;c    L^s  trirtftormer)  fequuea  6  3  V 

fm  1  A  Bml  24  VCT 

Compleie  hit  PS'3LT  SC  aS 


Small  1  "■  (XtsmmtBr  %'^  Ihick 
crysrai  make  tirti^dge    t.TS 


Coai  Coffin«clor 

Cnassis  mount 

BNC  type  $1.00 


Mini  RG-t74  CoftK 
10  ft  for  SI. 00 


NiCV  quilrtv  cites  5  for  i1  «| 

■«    ftijtJbffr  GromiTtJtis        10  lot  ft  m 


A«ii   Ol  ctnDkti  due   caci   lin^    'esislDia 
■m   tMH)  i1(X)  f)c4  ll.pa  Ig   b*g  fyOO  pc  i  ta  Ml 


Connkclan 
fl  pin  Type  Qo^cf  conTMClB  tor 
mA-1Q03  cfti  cIgcH  module 


'  your  ctiot^e  please  sptcsTp 
Mini  Fted.  Jumtio  Ftod,  High  Imensity  Red  ithjmmaior  Red  t/Sl 
Mini  Yeifott.  Jumtjo  Veiiow,  Jurnbo  G#e«n  i/ft 


MolQH'ota  MV  ;^CI4  30  PF  Nui-  ■  .-i      ^ip  ?o-aa  PF 

SO  *«*n  ^  3;  11. 00 


Tunt&te  rings 


OP-AMP  Spi^cllt 
BJ  F  E  T  L  F  1 374 1  -  Dit&Cl  pifl  iQf  ptn  74 1  eompati  bit!  bu  I  500  000  M  EG 
input  I.  super  low  5t)  pa  if^pul  current  low  power  drain 
S«  lor  only         SI  00  10  fof  13.00 


7fiM<j 

T9WG 
7?3 
309K 
7flOS 


I1-J5 
f  1  » 

It  ii 

11.00 


neflyLeton 


71Jt2 

$1.00 

rais 

11  00 

79GS 

S1.2S 

7912 

S1.2S 

7915 

St  25 

Shrink  Tubing  Nubt 

IM>c*  pffrcul  pCKi  qI  if^t\rik  utti    y   ■  "■'" 

Iftnnk  to    *"    Oremt  ^Of  Ipl^CH      SO/fl  00 


Mini  TO-92  H«bI  Sinks 
TnttmillaK  Srartd  S  ror  f  1.00 

Ta?30  Hcaf  Stnht  3  for  t1  DO 


Opto  Isolators  -  4H2B  type 

Opto  Reflectors  -  Photo  diode  +  LED 


iwflj 


$.50  ei. 
11.00  ea. 


Holev  Pirii 

Miot«i  iirattdy  rKflciit  in  mk^qiiti  ot  7  Fwiaci 
jQF  14  pm  aocktrti    20  nnp»  iof  <1.00 


CDS,  P(wlae4«te 

*^^i.H*nc«  vlMiit   with   li^hf    75Q  Qpimf  TO 
Qvfrp  Zj  m^Q  3^  Igr  tl.OO 


ml' Reader  S*/vJce— see  page  Ft4 
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MEMORY 


2708 
2716/2516 

1|027 

2117^116 

2732-6 

C.P.U.'s.  Etc. 


Description 

tK  X  8  Eprom 

2K  X  8  5V  single  supply 

IK  X  i*  Static 

kK   X  I  Dynamic  Ram 

16k  X  1  Dynamic  Ram 

32K  Eprom 


Price 
$  5.00 

9-99 

s.oo 

2-99 

5-00 

39-95 


MC6800P 

Microprocessor 

9.99 

MC68B21P 

PIA 

6.99 

MC68't5P 

CRT  Control ler 

25.00 

MC685OP 

ACIA 

'+.99 

MC6852P 

SSOA 

5.00 

8008-1 

Hicroprocessor 

5.00 

8O8OA 

Microprocessor 

5.00 

Z80A 

Microprocessor 

10.99 

280 

Microprocessor 

8.99 

Z80A 

RIO 

9.99 

Z80 

SIO/O 

22.50 

Z80 

S(0/l 

22.50 

8212 

3  Bit  input/output  p 

art 

3.99 

825) 

Communication  Interf 

ace 

6.99 

TRI602/AY5-IOI3 

UART 

6.99 

THSIOOONL 

Four  Bit  Microprocessor 

^.99 

PT1'*82B 

PSAT 

5.99 

8257 

DMA  Control ler 

8.99 

33'tl 

Sk  n  k   FIFO 

3.00 

MM5316/F38I7 

Clock  with  alarm 

5.99 

87  Ul 

60.00 

871*8 

3  Bit  Microcomputer 

w!  th 

MC1408L/6 

COM2502 
C0M26OI 


programmable/  erasable  EPROM 
6  Bit  D/A 


CRYSTAL  FILTERS 

TYCO  001-19880  Same  as  2l9'+f 

to. 7  MHz  narrow  band 

3  dB  bandwidth  15  KHz  min. 

20  dB  bandwidth  60  KHz  min. 

UO  dS  bandwidth  I50  KHz  min. 

Ultimate  50  dB  insertion  loss 

Ripple  I  dB  max.   Ct.  04- /-5  pf 

$3.99  each 


d6  max . 
3&00  Ohms 


60.00 
3.25 
9.99 
9.99 


MRFtfS'*,    same  as  mFkSB  12.5  VDC ,    3-30  MHz 

So  Watts  output,    12  dB   gain  $17.95  each 


NO  ORDERS  UNDER  $10 


MRF472 

12.5  VOC.  27  MHz 

'f  Watts  output,  10  dS  gain 

SI  .69  each 

CARBIDE  CIRCUIT  BOARD   DRILL   BITS 

for  PCB  Boards 

5   mix   for   $5-00 


MURATA  CERAMIC   FILTERS 


SFD  if55D 
SFB  t*55D 
CFM  '♦55E 
SFE    10.7  MA 


kSS  KHz 
U55  KHz 
1*55  KHz 
10.7   MHz 


$2.00 

1.60 

5.50 

Z-99 


ATLAS   CRYSTAL  FILTERS   FOR  ATLAS 

HAM  GEAR 
5.52  -  2.7/8 
5.595   -  2.7/8/U 
5.6't5  -  2,7/8 
5.595  -   .500/VCW 
5.595  -  2.7  USB 
5.595  -  2.7/8/L 
5.595  -   2.7  LSB 
9.0  -  USB/CW 


YOUR  CHOICE 
$12.99  each 


J3I0  N-CHANNEL    J-FET 
Good  for  VHF/UHF  Amp! i 
Oscillator  and  Mixers 

J+50 
fier, 
3/SI 

MHz 
.00 

AMP HE NO L   COAX    RELAY 
26  VDC  Coil      SPOT     #360-11892-13 
100  Watts     Good  up   to   18  GHz 
$19.99  each 


l( 


78HO5     Same  as  7805   but  only  j  Amp  (?) 
5  VDC       kSt   each  or   lQ/$3.00 


NEW   TfiANS FORMERS 

F-18X       6,3  VCT  S)  6  Amps 
Zk  \f  ^    \    Amp 
25.2  VCT  ^  2  Amps 
10  VCT  (S)  3  Amps 
20  VCT  <SD    I    Amp 
12.6  VCT  ^  2  Amps 
28  VCT  (S*   100  HA 
Dual    17V  <^   lAmp  ea 


F-i+lX 

P-838O 

p-8604 

P-8I3O 
K-32B 

E3055^ 


$6,99  a* 
5-99  ec 
6*99  e* 
7*99  ei 

4.99    Bi 

4,99  ei 

%.99  e* 
6^99  ei 


El  MAC   FINGER  STOCK     #Y-302 

36    in,    long  x  i    in.        $4.99  each 
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HRF203 
MRF216 

MRF221 

MRF226 

MRF227 
MRF238 
MRF2i|0 
HRF2it5 

MRF2'*7 
MRF262 

HRF406 
MftF412 
MRF'+21 
MRFif22A 

MRFt»22 

MRFi*28 

MRFt»28A 

MRFit26 

MfVi426A 

MRF^l+g 

MRF4U9A 

HRFil50 

HRFlt50A 

HRF^32 

HRFU53 

MRF45^ 
MRFi+5^ 
Hf^FkSS 
MRFif55A 

MRFt+72 

MRF474 

MRFi+75 
MRF476 

MRF477 

HRFif85 

MRFif92 
MRF502 
MRF6o4 
HRF629 
MRF6i»8 
MRF90 1 
MRF9O2 
MRF904 

MRF911 

MRF5I76 

MRF800** 

BFR90 

BFR9I 

BFR96 
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$P.O.R 

IS.**? 

8.73 

10.20 

2.13 
10.00 

1^.62 
28.87 
28.87 

6.25 
12.20 

n.33 

20.65 
27. '♦5 
38.25 
38.25 
38.25 
38.25 
8.87 
8.87 
10.61 

10.61 
11.00 

11.77 
15-00 

13.72 
21.83 
21.83 
14.08 
l't.08 
2.50 
3.00 

2.90 

2.25 

10.00 

3.00 

20.^0 

.93 
2.00 
3.00 
26.87 
3.99 
9. '♦I 
3.00 

i*.29 

11.73 

1.39 
1.00 

1.25 

1.50 


BFW92A 
BFW92 
MMCM913 
MMCM2222 

MMCM2369 
MMCM2i^84 

MMCM396OA 
MWA 1 1 0 
MWA 1 20 
HWAI30 
MWA2 1 0 
HWA220 
MWA 230 
MWA310 
MWA320 
HWA330 


$ 


1.00 
.79 

15.65 
15.00 

15*25 
2U.30 

6.92 
7,38 
8.03 

7.M> 
8.08 
8.62 
8.03 
8.62 
li23 


TUBES 

&KO6 

$      5.00 

6LQ6/6JE6 

6,00 

6Mj6/6La6/6jE6C 

6.00 

6LF6/6MH6 

5.00 

12BY7A 

I».00 

2E26 

'♦.69 

1*X150A 

29.99 

'1CX25OB 

i*5.00 

'ICX250R 

69 .  00 

4CX300A 

109.99 

i+CX350A/832l 

100.00 

'+cx350F/j/8goi+ 

100.00 

'♦CX1500B/8660 

300.00 

81  lA 

20.00 

6360 

'».69 

6939 

7.99 

S\i*(> 

5.00 

611+6A 

5.69 

6 1 466 /8298 

7.95 

61  %W 

12.00 

655OA 

8.00 

8908 

9.00 

8950 

9.00 

k-kO0f< 

71.00 

V^OC 

80.00 

572B/TI60L 

i+it.OO 

7289 

9.95 

3-1000Z 

229.00 

3-5OOZ 

129.99 

TO-3   TRANSISTOR  SOCKETS 
Phenolic   type       6/$ 1,00 


UHF/VHF   RF   POWER  TRANSISTORS 

CD2867/2N6439 

60  Watts  output 

Reg.    Price      $45-77 

SALE   PRICE      $19.99 

igOO  HHz  to  2500  MH2  DOWNCONVERTERS 
Intended  for  amateur  radio  use 
Tunable  from  channel  2  thru  6 
3^1  dB  gain   2.5  -  3  dB  noi&e 
Warranty  for  6  months 
Model  HMR  II  with  dish  antenna 
Complete  Receiver  and  Power  Supply 
$225-00  (does  not  include  coax) 
k   foot  Yagi  antenna  only 

$39-99 

Downconverter  Kit  -  PCB  and  parts 

$69,95 

Power   Supply  Kit   -  Box,   PCB   and   parts 

$49.99 

Downconverter  assembled 

$79-99 

Power  Supply  assenibled 

$59.99 

Complete  Kit  with  Yagi  antenna 

$109.99 

REPLACEMENT  PARTS 

MRF901  $  3.99 

MBDIOI  K29 

.001  Chip  Caps     KOO 

Power  supply  PCB  ^,99 

Downconverter  PCB  19.99 

Bogoer  down  converter,  industrial  version.  1 
year  guafantee  S225,00 


36  PIN  MOTOROLA  BUS  EDGE  CONNECTORS 
Gold  plated  contacts 
Dual  43/B6  pin    .156  spacing 
Solder  tail  for  PCB    $3^00  each 

CONTINUOUS  TONE  BUZZERS 

12  VDC $2,00  each ^ 


110  VAC  MUFFIN  FANS 

New  $1K95  Used   $5.95 


PL-259  TERMfNATtON 
$1 *50   each 


52  Ohm  5  Watts 


NO  ORDERS  UNDER  $10 


^B@4^s/  S^mce — sesp&ge  IN 
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^64 


2N2B57JAN 

$  2,50 

2N29^9 

3.60 

2N29U7 

15.00 

2N2950 

k.eo 

2N3375 

8.00 

2N3553 

1.57 

2N3818 

5.00 

2N3866 

1.00 

2N3866JAN 

2,50 

2N3866JANTX 

il.OO 

2N3925 

10.00 

2N39tf8 

2.00 

2N3950 

25.00 

2N3959 

3.00 

2N3960JAN'n( 

10.00 

2NM)72 

1 .  60 

2NM427 

1.10 

2NM+29 

7.00 

2N4877 

1.00 

2N't959 

2.00 

2Ni4976 

15.00 

2N5070 

8.00 

2N507I 

15.00 

2M5108 

4.00 

ZN5109 

1.50 

2N5179 

1.00 

2N5583 

It.  00 

2N5589 

6.00 

2N5S90 

B.OO 

2N5591 

11.00 

2N5635 

SM 

2N5&36 

11.60 

2N5637 

20.00 

2N5641 

5.00 

2N56U3 

14.00 

2N56'*5 

10.00 

2N58U2 

8.00 

2N58'+9 

20.00 

2NS9^2 

40.00 

2N59^ 

14.00 

2N5862 

50.00 

2N6080 

7.00 

2N6081 

10.00 

2N60S2 

11.00 

2N60B3 

13.00 

2N608^ 

14.00 

2N6095 

11.00 

2N6096 

20.00 

2H6097 

$23.00 

2N6I66 

38. 

,00 

2N6368 

22, 

.99 

2N6439 

40, 

,00 

A210/MRF517 

2. 

,00 

BLY38 

5 

.00 

40280/2N4427 

I, 

.10 

40281/2N3920 

7 

.00 

40282/2N3927 

10 

.48 

NE555V     TIMERS 

39c   each  or   10 

/^}A 

)0 

NEW  DUAL  COLON 

LED 

69c  each  or 

I0/$5.00 

HEP  170  1000  PIV 

2.5  Amps  25t  each  or 

100/$! 5. 00 

HIGH  VOLTAGE   CAPS 
420  MFD  0  400  VDC   OR 
600  MFD  @  400  VDC 
$6,99  each 

NEW  ROTRON  BISCUIT  FANS 
Model  BT2A1   1 15  VAC 
$12,99  each 

rORIN  TA700  FANS   NEW 

Model  A3 03 40 

230  VAC  ^   .73  Amps 

Will  also  wo r k  on  IIS  VAC 

$29.99  each 


ORDERING  INSTRUCTIONS 

Check,  money  order,  or  credit  cards 
welcome.  (Mastercharge  and  VISA  only) 
No  personal  checks  or  certified  personal 
checks  for  foreign  count rys  accepted. 
Money  order  or  cashiers  check  In  U.S. 
funds  only.   Letters  of  credit  are  not 
acceptab le« 

Minimum  shipping  by  UPS  is  $2.35  with 
insurance.   Please  allow  extra  shipping 
charges  for  heavy  or  long  Items. 

All  parts  returned  due  to  customer  error 
will  be  subject  to  a  \S%   restock  charge. 

If  we  are  out  of  an    item  ordered,  we 
will  try  to  replace  ft  with  an  equal  or 
better  part  unless  you  specify  not  to, 
or  we  will  back  order  the  item,  or 
refund  your  money, 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE.   Prices  supers eade  all  previously 
published.   Some  items  offsred  BrB 
limited  to  small  quantities  and  are 
subject  to  prior  sale. 

We  now  have  a  toll  free  number  but 
we  ask  that  It  be  used  for  CHARGE  ORDERS 
ONLY.   If  you  have  any  questions  please 
use  our  other  number.  We  are  open  from 
8:00  a.m*  -  5*00  p.m.  Monday  thru  Saturday. 

Our  toll  free  number  for  orders  only 
is  800-528-361  K 


DOOR  KNOB  CAPS 
470  pf  @  15  KV 
Dual  500  pf  ^   15 
680  pf  (^  6  KV 

800  pf  @)  15  KV 
1000  pf  #  20  KV 
2700  pf  ^  40  KV 


JUMBO  LEO'S 
Red 
Clear 
Yellow 
Green 
Amber 


MEDIUM  LED's 


8/$ I. 00 
6/$I.O0 
6/$ I. 00 
6/$K00 
6/$ I. 00 


Red 
Green 


6/$ I. 00 
6/$ I. 00 


$3.99  each 

KV       5.99  each 

3.99  each 

3.99  each 

5-00  each 

5-99  each 


MEW  &   USED  BCD   SWITCHES 
3   switch  with   end   plates 
New  $8.99 
Used   $6,95 


NEW  G,E.  OPTO   COUPLERS  4n26 
69^   each  or    10/$5.00 

MICRO-MINI    WATCH  CRYSTALS 
32,7b8  Hz        S3. 00   each 

NEW   2    Inch   ROUND  SPEAKERS 
100     Ohm  coil  99^   each 


PLASTIC  TO-3  SOCKETS       4/$l.00 


NO  ORDERS  UNDER  $10 
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duality  VHF/UHF  Kits  at  Affordable  Prices  - 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VH F! 


Linear  Converters  fof  SSB,  CW,  FM,  etc 

A  fraction  of  the  price  of  othar  units;  no  need  To 

spend  S300  '  £400f 

Use  with  aiiy  exciter;  worhs  with  mput  (eve^s  as 

iow  as  1  mW, 

Use  k>*  power  tap  on  excJtef  or  simple  rest&tor 

attefiuatgr  pad  |lnstruc1i>ons  included). 

Unk  osc  with  RX  converter  for  transceive. 


XV4  UHF  KIT— ONLY  $99.95 

28-30  MHz  in,  435-437  MHi  out  1 W  pep.  on  ssb.  up  to 
iViW  OH  CW  or  FM.  Has  s«con<i  oscillator  fo*  other 
ranges.  Atten,  supplied  for  1  to  500  mW  ifiput  use 
Bxlema^  attenuator  for  higher  levels. 


iDrtfa  cfysial  for  432-434  MHz  mrHje 
<V4  Wired  and  tested  .  * » 


. , ,  $5,95 
$149.95 


XV2VHF  KIT -ONLY  $69.95 

?W  p.e.p-  output  with  as  tittle  bb  1  mW  Input.  Use  simpte 
External  attenuator.  Many"  freq.  ranges  available. 


40DEL 


IN  Ptrr  (lUIHl)  OUTPUT  {MHz) 


W2*1 

28-30 

50-52 

?/Z'2 

28-30 

220-222 

:v2^ 

28-30 

144't46 

:V2-5 

28-29  ^27-27.4  CB)! 45-1 46(144-1 44,4} 

V2*7 

144-146 

50-52 

:V2  Wired  and  tested 

.$109.95 

XVZ8  2M  ADAPTER  KIT  -  $24.95 

inverts  any  2M  excfter  to  provide  the  10M  signal 
quired  to  drive  above  220  or  435  MHz  units. 


EW!  COMPLETE  TRANSMIHINB  CONVERTER 
ANQ  P«  IN  ATTHACTIVE  CABINET 

ir  tesB  than  the  cost  of  many  10W  units! 

wr,  the  popular  Hanttrontos*  Tfansmitting  Converters 
d  heavy  duty  Unear  Ppwor  Amp\ifi&r^  are  available  as 
mplele  units  m  attractive,  shielded  cabinets  with  BNC 
septacies  for  exciter  and  antenna  connections  Perfect 
tup  for  versatile  terrestraj  and  OSCAR  operat^onsUust 
hi  fot  phase  3?  You  save  $30  when  you  buy  complete 
H  with  cabinet  under  cost  of  individual  items.  Run 
"45  Watts  on  VHP  or  3040  Watts  on  UHF  with  one 
eg  rated  unit  I  Call  for  more  details. 

WIREDand 

TESTeO 

S349.95 


?DEL 


KIT 


2/LPA2-4S/Cabt(6,2,or220)  S199.95 
4^LPA4-30/Cabl  (for  UHF)       $229.95 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


•  NEWLOW'NOISe  DESEGN 

•  ATTRACTIVE  WOODGRAIN  CASE 

•  Less  than  2dB  noise  figure,  20d5  gain 

MODEL  RF  RANGE  OUTPUT  RAflGE 


CA2B 

CA50 

CA50-5 

QA144 

CA145 

CA146 
CA220 
CA220-2 
CA110 

CA432-2 
CA432*5 
CA432-4 

Easity 

STYL£ 


28-32  MHz 
50^52 

5^54 
144-146 
146-1 47-OI- 
144-144,4 
146*146 
220-222 
220-224 
Any  2MHz  of 
Ajrcratt  BarKl 
432-434 
435-437 
432-436 
modified  for  ottver  rf 


144^t4a  MH£ 
28-30 

144-T48 
2830 
28-30 

27-27.4  (CBJ 
28-30 
28-30 
144-148 
26-28 
or  28-30 
28-30 
28-30 
144-148 
and  if  rangesk 


VHF 


Kfl  less 
Kit  wtlh 
Wired/Tested  In  case 


$34.95 
$39.95 
S54.95 


UHF 

$49.95 
S54  95 
$64.95 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Double  tuned  circuits  for  spurious  su 
Easy  to  align  with  built-in  test  aids 


sion 


T51-30  10  Meter,  2W  Kit .$44.95 

T5I-50  6  Meter,  2W  Kit S44.95 

TSMSO  2 /Viewer,  2W  Kit. , ,, . ,  ,S44,95 

T51-220  220  MHz,  2W  Kit., ., ,  ,S44.95 

T450  450  MHs,  3/4W  m $44.95 

T451  450  MHz,  3  W  Kir S59,95 

A 1 4T  5  C Wn  Adop  »*  r  (75 1  &T451 )    S9 .  95 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA'S 


#  Use  as  linear  oj  c^ass  C  PA 

•  For  usa  witti  SSB  Xmtg  Gon vertex.  FM  ExcitemH  etc^ 

LPA2-15    6M,  2M,  220;  l6lo  20W  .„,„„.. „S59.95 


LPA2'30  eM.  2m:  25  to  30W  , , 

LPAa-40  220  MHz;  30  to  40W 

LPA2-45  6M.  2M;  40  to  46W . . 

LPA4*10  430MH2:  10  to  14W  . 

LPA4<30  430MHz;  30-40W  ... 


..$89.95 

S1  19,95 

$119.95 

.    $79.95 

S1 19.95 


See  catalog  for  complete  apecirications 


S  EASY  TO  ORDER! 


Write  Of  phone  716-392-9430 

Icctronic  answering  service  evefiings  S  weekends) 
Use  Credit  Card.  UPS  COD.  Check.  Money  Order 
Add  S2  00  shipping  &  hatidling  per  order 


Call  or  Write  to  gat 

FREE  CATALOG 

¥fith  Complete  Details 

■Send  4  HftCtrw 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 
Great  tor  OSCAR.  SSB,  FM,  ATV,  Over  14.000  In 
use  throughout  the  worfd  on  all  types  of  receivers. 


a  NEW  LOW  NOfSE  DESIGN 

a  Less  than  2  dB  noise  figure.  20  dB  gain 

a  Case  only  2  incties  square 

a  SpecFfy  operating  frequency  vctien  ordering 

MODEL  P-30  VHF  PREAM  P,  available  In  many  versions 
to  cover  bands  26-300  MHz. 

MODEL  P432  UHF  PREAMP,  available  In  versbns  to 
cover  bands  300-650  MH£. 


STYLE 

Kit  fess  case 
Kit  wim  case 
Wif  ed/Tesf«|  in  Case 


VHF 

$18,95 
$27.95 


UHF 


R75A'  VHF  Kit  for  monitor  o?  weather  sattetrte  servtoe. 
Uses  wide  L>C  filtef,  ^^OdB  el  ii  30  kHi^ ,.,,.,.  $69.96 

B75B'  VHF  Kit  for  norrnal  nt3frr>  sendee.  Equivalent  to  most 
transceivers. -60dB at ±  1 7  kH^,  *eOdB  at ±25  kHz. . .  $74.95 

R75C*  V  H  F  Kit  for  repea  te  r  se  rvice  of  hlg  h  rf  densJ  ty  area. 
'60dBat±14kHz,-aOdS±22kHi.-100dO±30kH2. ...  $64.95 

R75D*  VH  F  Kitfor  split  chanref  operstion  or  repeatei'  In 
high  density  area^  Uses  d-pole  crystal  filter.  *60dB  at 
zna  l<  Hz,  - 1 0Oc^  at  ±  1 5  kH  t  The  uttimate  fecetverf . . .  $&9.95 

•  SpdCtfy  bai^  10M.  6M,  2hLor220MH2L  Mayalsobeiiaed 
for  ad|Boent  ooR)rr)ea:ial  bands.  Use  2M  vei^jon  lor  1 37  K#lz 
WX  sftt^llitee. 

B450(  I  UHF  FM  Receiver  Kila.  sifn^lar  to  R75,  l>ut  fof 
UHF  band.  New  iiovi^noJse  front  end.  Add  $10  to  at>o^e 
prices  (Add  sefectivity  letter  to  model  number  as  on  R754 

A1 4  5  Channel  Adapter  for  Receivers. ............ $9.95 


NEWRIIOVHFAM  RCVR 


AM  monitor  receiver  kit  simJiar  to  R75A,  but  AM.  Available 
for  1 0-1 1 M,  6M,  2M.  220  MH2.  and  110*1 30  MH£  aircraft 
tiand  $74.95.  {Also  availabfe  in  UHF  version.) 


amiromcs,  inc. 


•I 


f 


HAMTRONICS*  ISA ftEGtSTEftEO THAOEMARK    I      6SH    MO|/t  RO  '  HiiTONr  NY  T446S 


-^ 


rsusa^j    the  first  name  in  Counters ! 


9  DIGITS  600  MHz 


TIk  €7-90  it  ihc  inosi  venal  ik.  feiture  ptckisd  ccwinicr  aviilabk  for  le*s 
than 5300 .00!  AdviLOcciJidesiiP  rcifui^s  include  three  lelecta-bk  i»it  times. 
amg  di|it£,  fate  tndicAor  ind  i  unique  display  hold  fvmctkm  vhkh  tidds  the 
dii|ilcy)«l«oiailBllrJ'tJ3eQipu^(ifiuJiireraini^  AJH^a1DQiH2TCXOtH7K 
tnic  a  used  whicli  cnablet  eaji^jr  tero  beat  calihratioci  checks  i^jmt  WWV. 
OftiEMsiJlf;  pn  tniemB}  nkjd  bvttirf  pacLertcmil  time  baseidpui  and  Mien- 
ptTvrcr  lugh  uabiJtiy  cryilal  ovcni  time  bsse  a;re  ivtlLiblc^  The  CT-^* 
peffofmance  you  can  ccwitt  qd 


$129^ 

^  WIRED 


SPECTFlCATIONSi 


Ranue^ 
Seosilivity; 

ReicJuikME 


Tmiebaa 
Power: 


20  H/  10  600  MHi 

Le&s  ihan  10  MV  tu  |50  MHi 

Leu  than  SO  MV  lo  500  MMz 

01  HidOMHifnite) 

to  !|t(60  MHiraafe) 

ID.O  Hi  (600  MHt  mve) 

9  dttit^  0.4"  LED 

Sundwn^JO.OOO  tnKz,  tO  ppn  3O-40X. 

Optfooal  Mic]^po«'erovt>it0.1  ppmlO^^^C 

S-15  VACiii  250  ma 


7  DIGITS  525  MHz  $99 


JSPFriFTCATlONS; 


Sensitivity: 
Heoliitjaic 


Display: 
Time  base 
PoTfren 


20  H*  lo  525  MHx 

Ufa  than  50  MY  lo  ISO  MHz 

Leu  than  1 50  MV  to  500  MHx 

1.0  HM5  MHiranp-J 

ID.0  Hx(50  MHirantff) 

100.0  Hz  (500  MHz  rtii^) 

7  diiittO.4'  LED 

LO  ppm  TCXO  20-40  C 

12  VAC  ik  250  ma 


WIRED 


The  CT-70  breaki  the  prkc  barrio-  on  \$b  qoility  fTE(|iiaD^  «)Qunders 
Deluxe  Uvvra  luch  as  thfec  fret^ucficf  rwntfi  -  e«di  viih  pre^  im^lificatkHi. 
diuJ  selectable  gate  tinicsu  and  fate  actinty  tfidicalioii  make  EDcaiiuetixiits  a 
atUfL  The  ttri-de  frpqueficy  fan|e  enables  you  tf3<  accurmlelf  iticaiure  it|pab 
Bmn  audw  thru  UHF  with  I  0  ppm  accuracy  •  Ihat'i  .0001%!  The  CT-tO  b 
the  answer  to  aJJ  your  nfieafiurerticnl  needs,  in  the  Beld,  tab  at  ham  shack 


PiUCES; 


CT'70  wire^  1  yearwxmnty 

S99Ji 

CT-70  K  tL  90  dxy  pans  wir. 

Tll^ 

M.95 

AC-1  AC  adapter 

3.95 

BP-I  Nicadpack+AC 

adaptery  charger 

12.95 

7  DIGITS  500  MHz  $79 


MINI  I.X>  wired,   1   year 
wnninty  $79.93 

MINI- 100  Kit,  90  day  part 
wtrTinty  S§>.9S 

AC  Z  Ac  adaple  r  !t>ir  M  [N  t 
too  1J5 

BP  Z  Nicadpack  amJ  AC 
ailapic^diBifBr  1 2.95 


Here*!  a  hian^,  ^isen]  puipoae  counier  thai  pnrrkles  mott  counter 
functiofii  al  an  unbcljevable  prictt  The  MiNf-IW  doesif  t  have  the  full 
fre^^tiency  range  or  input  impedance  quaJities  Tctund  in  higher  pnce  uniLs,  but 
for  bauic  RF  nignal  measurementJi,  il  cfln't  be  be^t!  Accuraic  mcaaurcments 
can  be  made  Trnm  1  MHzallEhe  wayuptnjOO  MHz  with  excelleni  sensitivity 
throufhoui  t^e  ranBe^  and  the  two  gate  timet  let  you  sielecl  the  reeolutJEm 
desired.  Add  the  cucad  pack  option  and  the  MINMOO  makes  an  itkal  Kldittaa 
l£»  your  tool  box  for   uihthfr  field"  fteqi^ney  checks  mM  icpain. 


WIRED 

SPECIFICATIONS 

Range 

\  MHi  to  !00  MHz 

Sens  111  vity: 

Us5  thanZ.-^  MV 

Reialution: 

LOO  Hz{»bwpte) 

LOKHxIfBitEHlc) 

Dbfiiiy; 

7  digits,  0.4  "  LED 

TICM  IMIC^ 

2,0  ppnl  20-40"C 

Ttmtr. 

5  VDC^  200  ma 

8  DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS; 

Rangr  20  Hz  to  600  MHz 

Sen&iti^itjc       Less  than  25  mv  to  ISO  M Hi 

Lets  than  150  mv  to 600  MHz 
Resoktktn       10  Hz  {60  MHi  na^] 

10  0  Hi  (600  MHt  raQge) 
Disptai-  B  «£tliD.4"  LED 

Time  baic       20  ppm  20-40 'C 
Powec  110  VAC  Of  12  VDC 


The  CT'50  ii  a  versatile  lab  bench  counter  that  will  measure  up  [d600  MHi: 
with  B  digit  precisioa  And,  one  ofilj  best  fealurct  n  the  Receive  Frc»queiicy 
Adapter,  which  turru  the  CT-SO  into  a  digital  readout  for  aa>  receiver.  The 
fj'f  *■*■  i&  eattly  profrafrimed  for  any  teceiver  and  a  stinpk  cocmcction  to  the 
nKx'fnf  I VFO  tt  all  that  is  required  Tor  tuc  Addmi  the  receiver  adapicr  tn  nc> 
way  liimdj  the  operation  of  ihe  CT-50,  the  mdmpier  can  be  con^enieRtly 
twitcfaed  OP  Of  oil  The  CT-50.  a  GOsimsi  that  can  wnvk  doubl»duiy 


PRICES? 

CT'50  wired  I  yearwirran^ 

CT-SO  Kit.  90  day  paru 

warranty 

RA-i.  receiver  adapter  kil 

kA-I  wed  and  imi^^pgmt^ 

med  fiend  copy  of  rcccivcf 

tchetnaiic) 


SLS9J5 

I  i  9.95 
14^ 


DIGITAL  MULTIMETER  $99^ 


WIRED 


pftrcES 

PM-lOO  wimi  I  yeafwanarty 

S999S 

DM- 700  Kn,  40  da^v  parts 

warranty 

79.95 

ACl,  AC  adaptor 

3,93 

BP-3.  Nicad  pack  +AC 

adapter/ charger 

19.95 

MP  U  Probe  kit 

3,95 

The  DM-700  f^iEff*  pfoleiak>n*l  qualtl^  performHiCe  Ul  i  KolibyiM  pfkc. 
Fcaiurtf  itH^tudir,  26  diAerem  rtntfet  and  5  funatona,  alL  srmfkfrd  in  a 
cuftwrifmf ^  n^  to  i»e  fbrmaf  Mcaiurtiticntt  arc  dUf^IaYcd  oti  a  brct  ^^ 
dl|||lii  ^  mdn  LED  re*i(wt  wtih  auionack  deorrtaJ  p4acctiieAL,  luioni^fic 
poliir ixy ,  OV«nuifr  irniicaftion  utal overload peotecxiion  upititZ^ voJu em  all 
r^ni^.  rtidlcicif  H  vifTuaJiygoof-proci^f'  THcPM-JOOlaokaptM.  ahanikoniiu 
jet  Hslc^lt,  fugifed  Af&  cue  with  cumvcttleAt  rtrtrAetAbte  Hit  bdil  m^^kes  it  an 
idefll  addition  lo  nn^  shop. 


SPECIFICATIONS; 

DC/ACvokx  lOOciV  to  ]  KV,  5 

DC/ AC 

OlIuA  io2-0  AiDpi,  5  tvtga 
OLt  obsa  to  20  McfDlkin:^  6 


cufTtnt 
Rciiftajice; 

Input 

impedance:: 
Accuracy: 
Power; 


10  Megohm^  DO  AC  votH 
10.1%  basic  DC  volu 
4  C  calU 


AUDIO  SCALER 


For  tugfa  re»ohi!ti«i  awtio  mea^wcmcfiti;  rmilti|iLie$ 
VFm    frequency. 

•  Great  for  PL  taati 

•  Mtihipha  by  lOor  too 

•  0.0 1  Ht  fesolutiori 

S29.95  Kit      139.95  Wtted 


ACCESSORIES 

Telefcopi;:  whip  antemia  -  BNC  plug ,. 

High  iftificdancc  pn>bc;  li^bt  loading  . .  _  .  

Low  paj4  peobc^  for  avdio  ffleaiuremeaits 
Direct  probe.,  generaJ  purpoae  U[f«i£ 

Tik  bail  for  CT 70.  90.  MlNHOO 

Co$ar  bunt  cilfbmkKi  imil.  ealimita  comtef 
again^  cok^  TV  signal 


i  7.95 
15,95 
U.95 

12.95 
J.95 


COUNTER  PREAMP 

Flit  iticafturimg  extrenielv  -ufcA  sqjnaib  from  10  to  tXOO 

MHj    Smair sise.  powered  by  plufi  iranakirmcTHnduded.- 

•  FlallS  ittigajs 

•  BNCCofUKcun 

•  Gfeal  for  «««*f^g  RF  with  pick- up  bop 

SJ4  95  ICtt      S44,9S  Wire<J 


ramsEy  EiecirDnic^s,  inc.  ^^ 

2575  Baird  Rd.  Penfield.  NY  14526 


PHONE  OR  DIRS 

CALL  716-586-3950 


[|KM%        Sofiihllt^OH  igu  err  or<t»«d     ttctm'r'm  ^m  ''0  dafi.  -4  ^oi  {)lpai«d 

tfllurn     irt    pian'n.ot    lorin    lift    <4T%ir%4J     Ada    S'-      iop     ITIippinQ 

iritu4Dn(*  icn  □  maiimum  oTf  I  0    Omipmvoi  ad|d  I '^        COO  odd 
$7    Ord«»%  lindct  110     addll   lO    Nt  f#ind*flli  o4ri  ?  '     ♦oa 
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^^f;,1S^dor Clock  Modules 

12V  DC 

AUTOMOTIVE/ 

INSTRUMENT 

CtOCK 

APPLICATIONS: 

"  'In  tJBMi  «uioctcick* 

nveiockt 

*  Aircr«1t-fTH>rliit«  Clht- 

*  MVt>C  OP*f    inmttv. 

D«w*r«d  Iftttrurffntt. 
Features  Brig(^t  O J"  gretfi  diiPliv^  l^ttmi^  crytffl  tirn** 

logic.  D:vl*y  color  filiiftriitilit  ISO  tsKj*. blu»fmn^ ffMn  ft 
v*i\o*t^  Oynpivit-hJn  tdd  ttMiichn  slid  \*n% 

MA1Q03  hiodule    ,....,......,  $16.95 


CLOCK  HOOUL^S 

MAtO^a  .T"  Low  Coil  OKlUlt^EDClocfc  Modut*  K.9S 

MAtOae   -T"CIHl  LEDJMprmaoch/Th»iiiHlni*l«>  1(H>5 

WASCQG    3"  L(»w  Coil  DHlil*]  LEO  CMMijTImv  f-9^ 

MA1D02   ,^*'  LtD  Crmyimt  C'«  Ctixk  it  Xtormmt  1k9& 

TRANSFORMiflS 

X F  un  1  (H3    It icm™^  I  e/  m  a  i ogp.  Cl«e^  UoOum*  3-*9 

XFUR5CE9B     XlomHrtv  MAmOUCKKH  MoOyln  i4» 


Transistor  Checker 


Trans*Check 


S9.95 


EPROM  Erasing  Lamp 


*  Er«ci  2708.  27  It.  1703A,  02030,  61040,  tto, 

*  EntH  up  ro  4  chj0i  whihin  20  mirHjtM, 

*  Maindini  ooniti-nl  «jipaitiri'  diii«nc«  ot  ona  inoti< 

*  S|M&lil  eonductw*  fi^ini  Upttfr  dimkiutaiftufkc  build-up. 
«  iuHf^in  ttfetv  Tocli  to  pravtnt  UV  utpowrt, 

*  Compact  —  «nlv  7  S/i"  »  2-7i'B"  *  2" 

*  Cciii[<p4*it  Mrtth  holdiFin  fty  for  4  ohipiL 


UVS-11E 


^  /^.^%^ 


JOYSTICKS 


JS-9K 


jyc-40 


JS-&K  GK  Ltnear  Ti^ar  Pd^ ^  .  .  $6. SB 

JS  1{)aK        laOK  L4nHr  T«}Jiir  Pdli  ........  S4,g& 

J'VC-'IO        40K  12)  Vicfiw  Conirollirr  In  ens  .  n  .  $6.95 


6-DJgit 
Clock  Kit 


0c|a  dittiiflV 

*£MwLtchfli  tef  hDurt,  rnlnutff 

»n0  hold  ftiOd«* 
*Hrf,  awklv  'vhtMitil*  to  20  *i 

•  Glntulaiad  wplrmi  e»M 
■  IIS  VAC  opii-pilon 

•  t2  pr  34  lir-  ai^ttmU^n 

wall  ira<^ltorm«r 


JE70r. 


+    -p    +    * 


1       *      *       r      -i        I- 


$19.95 


L^j 


JE215  Adjustable 
Dual  Power  Supply 


GfifWdl  DtKriptio>n:  Ttit  J £2 15  n  i  Dull 
Supfily  witli  indiptniirnt  tdiustibkt  pt^Ptivi  ind  nwgt^ 
tin  DUtpyl  VDlt-iffii.  A  Bpintt  idjuitmtfil  for  aftcti 
tit  the  fuppJiH  pfovidtltlht  UMrtfOUnMiHl  tppliOtitLni 
fiK  IZ  ^urrffit  VD^titi  iHvubrtMMlk  TN  npply  »n 
Aim  in  ustd  at  >  fifitnl  tlliHirpw  nrUilif  tKiwer 

•  Adt|u«i:»l»i#  rafluiatHf  DOtiAf  ipufffrtiMk 
»e»    «»d   fwip    1  2VOC  lO   1SVIHL 

•^-X  •  ^9»^  P«««t  (««e#i  tupplvt 

^  S VOC  9  VW^ikA,  1 0 V  QC  «  rfiOmA, 

,._a  l2VDC#ft00mA.  aft# 

^~-  IB^VEIC*  1T9mA. 

•  Twa^    ^latminal    adjk    1C  f«9ul«ti^rt 

witf*    tf^jriTui  ov«iioad  pf^owcuon. 

•  LEO  "cm    .ftdicaior 
■  PrInfK]  Bamfa  C^trntru c« Ml 

'"j        •  ODVAC  mcHit 

•  9i»   3  1/3"w  m  i-iytfL  t  3^H 

J£2^TIJyj.DrtrP»ilWfSilfplVKit(MiliBWW>.  ,  824  5^ 


4 


JE200n«9^l^ow«r5liflslvlCtt[5VDC.  1  ■m|»(  ,  ,    Sid  9% 
J^^iaVsr  Pwr  SplY  K«!.S-1flVOC,to»9*mp     tlB-^S 


MICROPROCESSOR  COMPONENTS 


'^i^^AfBOSOA  SUPfORT  DEVICES 


DPfm 
£i««ni 


fif-|g4lty  Intarrufrt  CMftffiJ 
HMai'trtiftn^*!  But  Of  iiiw 

Blji  OilP^*f 


l«l 


HtJI 


fiHJO/miD  SUPKMT  DEVICES 


ll-il 

Lto 

LA 


ftigiOW 


MtCm^MlOCESSOft  CHB»S 


la^pc 


i.  hrsa  A'^ 

I  MULf 


LMMH 

D4C:[aaiLCh 


— SHIFTfiEGiSTEftS 


im 
UB 

Ml 

UB 

EmaUPHia^biiac  L» 

OuM»B«N1 

CkiMlfrBttI 

-tlAtA  A£QUlStTtOM 

TeirfP  T«Ba  M>"  Pvi  FUnc  tfJt 

T**0|  TWHI  IjCNr  9»»  Fimr  Pl9I 

C^n^L^fli  i;urrEnt  Squtlk  LM 

54m»f»L  NaM  ^rrxil  I  ri«ri  IH 

I- Kit  A/C  Cc^ri  •'Vri'tih  ^1  LSe>  4-n 


OATA 


AcauisirioN  econtinuedi*- — 

I'Bii  ajU  c^i^MViU'  i*'Cn  My  Ml.  J       tj» 

l-aif  AiT'Ui  C  l*t«^i*f  1 1d  iJl^h  My »H J  li.ll 
jiD-B^lO/AC-iiPr  MilEJtfr.CbrfiA  (ILBIl,)  U-M 
ID'-BH  O/ A  t«nv  Mlerv.CBTip   (Q.M^I   IM 

IMbil  D/A  C4V)i«^1*P  4eJK  Ltd.  I  t.tt 

U'9nCv.'iki  Cp<«*«»*»  jjUKl>«.J  t,1i 


-fMun 


ttMH 


--ttiWMl 


I  Ml* 


1 41 

.11 

■  ■ 

Ui 


*«Df* 


HUil 


ft 
Ji 
Ml 


iH  djii^F^i* 


PMOWimOMS- 


IH  «IV  »f 

•AD'ao 


^VJ 


If  •? 


READ  Om.r  MEKAOftlES- 


M}«ftDPR0CCS40fl  MAMUALS 


v-osaj 


ffKlAtrui^tlO**- 


tOKl^OftMf  BMfl 
Dad*  M(M,«lM»  tm-m  0*4X1 

«i4l  TIP«I  CIB4* 

4MW  frWfl  LED  Dfl«« 

t,  p>f*iil  IJt.^  ti*ytmim/H  BuM  Iwf- 

-TC  L  EFHOAt  e  /K  E  VBO  AflD  Clll^  "^ 


VLm 


AV  4.4L-XI'  l^uim  Bifftdfy  T^lBRttfM*  tHlHWt 

Av  i-fWi}  mptriwv  Oi«*f 

Av^-&4i«  OAOftClMl  OlAfliMoi!^ 


|i<  11 

i.m 
mil 

f.1B 


ELECTRONIC  TOY  MOTORS 


T^  p  I  e  *  j-  E  M  *  «  «.  i;  I-  +  n  I  rj  r  I  c  r^ 

A  ^  ■t-1-Is  a  ■■I1I.I"  I   I  P  r  ii.  It  hii  V 


CU  kM. 


^JfD 


iJu^u 

— Tff- 


1  3D 


«7,Q 


fMALL 


WK 


ll»7 
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DESIGNERS'  SERIES 
Blank  Desk-Top  Electronic  Enclosures 

C/Cj 


CONSTRUCTION;   

Tlif  "DTE"  BlHtk  DvskToii  EketrDnic£iidDnirvfift;df^ned  i£i  bEtndtndcDmpieinent 
todiy't  mod^n  comptitsr  eq^ijiTTiEni  i:nd  tAn  be  uis^d  ifi  bolli  induslritl  «nd  hamc.  Thi 
tnd  piKii  are  pr«£tt3fin  mDldtdi^ilh  m  internaJ  slot  (aJI  iroundltoiccepi  bollLlopind 
bottom  p«n^E.  Tlie  panili  ire  then  lasttned  to  \"  thick  tibs  Jni^dt  thi  <nd  piecci  to 
provide  HiflKiinurn  rigidity  to  tN  enclopjff,  <4ir  ••»  af  vquipntiiil  nnricini,  tbi  rftr/ 
bottom  piiaf  glides  baci  on  aion^  tfacki  wfiile  ih^  rt«  si  ftiv  endoi^ri  rnwi^tti  m^ 
tact,  QiHennt  panel  widHis  rniy  be  unit  wtiile  mamttming  i  coirtmon  profile  Dutiinc 
The  ifHtlded  eml  piKiseiai  t^  b£  {na^nted  to  initEh  tny  p^ntl  color  ehflini. 


fnclQV#a 
Modal  M», 

PRICE 

DTE'S 

aoo" 

$29,96 

DTE'll 

10.65" 

S3  2  95 

DTE  14 

14.00" 

S34.96 

S  IOjOO  Mfin.  Ofdar  —  U-S-  Fundi  Onhr 
Cilit.  Rasdami  Add  6%  SbIb  Tu 
pQHaia^  A^S%filuf  $1  Insiranca 


Sand:  5lZ«'  Pisbu^  fof  vfiur 
FREE  iait  JAMECO  CATALOG 


Httl 


^^^ 


'c^^ 


^ 


^' 


ameco 


ELECTRONICS 


PKOME 
ORDEfIS 

WELCOME 
(41S}  512  8097 


^.'ftt 


MAIL  ORDER ELECTROMCS -  WORLDWIDE 

1355SHOREWAV  ROAD.  BELMONT,  CA  94002 

PRICES  SUBJECT  TO  CHANGE 


*^38 


Bourns  Potentiometer 

3/4  Watt  Single  Turn 

;T  OP  ADJUSTMENT  J 

Values^   50011   XK  2,&K  iK   lOK 
l&K  KIK  1Q0K  2&0K  SDOK  SMifl 

INDIVIDUAL  PRrCING- 

1-49       50-99       1{X)-99S       IK-itp 

.19      .17         .15         .12 
GB174 S1.95/lot 

^SG-  pipces  bH  1 1  aitt.  Vl4tl«t} 
Tp  pnrf*/.'  Sftedfy  Saurni  3355  —  IVfiiuf^  dsbfrnti} 


AC  and  DC  Wall  Transfarmers 


Pift  Ho-  liHi*t &rtit»rt Prtc* 

AC   2«4D  1I7Vj«DHz  13  VAC  ZSOmA  •3.96 

AC   6C»  11tV^0H«  I^VACHOfnA  t*  95 

AC1000  IITVVeOHa;  12  ^AC  *!  MTtp              Sf^  ^S 

ACt?!!^  II^V/l&OiHz  9VACl.7Mrip          S4.^l. 

DV  0?OO  IHTV^OHi  9VDC:?aOmA           £3^35 

DC  BtKl  1?0v'^^H->j  9  VIK:  3  0C     "             5-^.i5 


CONNECTORS 


*.^  A 


002^ 
OB2SS 


04tD^BiiUMSiirB  Plug 


UG89/U 

UG175AJ 

S0239 

1*1.258 

P1.25S 

UG2^AJ 

IIG1D94A/ 


PC 

9MC 

SMC 

UHF  Ad^nar  .  .  ,  . 

UHF  Pind  Racfi.  .  . 

UNFA4l|Har  .  .  .  . 

mtFnt^  .... 

BNC  Pluq 


.  .  «3.50 

.  .  it  75 
.  ,  S2.9S 
.  .  *1.7t 
.  ,  tXft 
.  .  %  49 
.  .  f  t.2» 

.  .  st.«o 

.-  .  *T79 

.      St  29 


TRS-80 
16K  Conversion  Kit 

EalKind  YOut  4K  TflS-SO  SystBTft  lo  1«K. 
K  it  comat  com  p4«te  with 

*a  aa.  MMSZSO  CUI^41£/4t1Gf  IfiK  Dyn.  HammrNS} 

*  DoCuincitiatkin  fnr  Connranicirt 

TRS-16K2  *i50NS .......S39.95 


TRS  16K4  * 250 his 


S29.95 


EXPEMMENTOR 
SOCKETS 


fi-P" 


U^ 


i/> 


li^ 


'm&H     t  4.li 


tKrSM 

S-tf* 

It'* 

J- 

»|47V0 

iwu 

tiu« 

EKPlH 

1*" 

2.1- 

J- 

22in(U 

21B> 

f  JLU 

EKi»e 

JJ*- 

ir 

J- 

«M£IOl 

Htm 

t  t.ll 

CXPIH 

tr 

L*- 

jT 

S4(4Tai 

t14J« 

ijtmi     ir 


24- 


410301         n«U       t  tM 


Quick  Test  Sockets 
&  Bits  Strips 


1 


DTPV 

tr 

tr 

llt 

tlUl 

OtfH 

tf 

ti- 

a 

t  m 

HT-Ot 

tr 

M- 

K 

t  us 

DT-ni 

SJ" 

Sf 

1i 

f  tJi 

Ht^Vi 

cr 

ir 

n 

grjs 

DTJM 

tr 

u- 

11 

t  2Ji 

QTIIf 

24- 

tr 

JE 

1  Ul 

DT1» 

i.r 

ij^ 

M 

f  115 

aT4i 

1.4' 

%.r 

It 

t  Mi 

QTH 

ijr 

Tfl- 

1* 

I2.7S 

QtilS 


01M 


ETTJl 


t^ Reader Se/vtce—see page  if* 
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San  Jose  CA 

Bay  tLfva'fi  fUCVt'iMt  AjjiMteiiT  Hadifj  stnK.  Hew  & 
itwfJ  Ainiilciir  Hadjo;!;alcs&  servlcf*  Wefciiliire 
KriiwfKJfl,  r(]:<)M<  Azden,  Viif^hU,  Ti^n-Tw, 
Saiiiltv^  inunv  rnrirc.  Shaver  Radio,  Int,,  1378 
!^»,  B^twimi  Ai^. ,  San  Jose  C:A  M I2S,  OWJ-1  lOa. 


Denver  CO 

KxpefifQCOteri  pu-adue!  Elect  run  ic  mnd 
niedlBiriGal  cfgpiwiffnb  for  cangmtw  peoplt, 
Ht^iJki  p^j™**^  hum,  nnoi  Iiu9aef%,  isoLii- 
rrn'TilL'Tk  Op^i  9U  dim  «  wvek.  Cjlaitwifv  £1k>^ 
tmitki  Corp.,  SS3&  W.  44tfa  A^.,  Dcn^  CO 

Columbus  GA 

KENWOOD— YAESU  -  IMUltE 

'ntL'  vtufy^  nMKl  fantastic-  amait-mr  \huw~ 
■DQfn!  Ycm  jiMla  sae  it  to  believe  ttl  B*dfo 

CU31S0G,  5(il-700Q. 

Preston  ID 

l■^^I^^  WHTUVZ,  hfli  die  LargEst  Slciek  ctf  Amu- 
li  III  c  fiMiT  in  t^ie  Inlermniiiiliijn  Wc&l  jind  the 
iksii  PritTs.  Call  iiil^  for  all  yuur  hani  iin-ck 
Rm*  DL*»tributiiig,  73  fio,  .SUte,   Fnalwii  111 


Teme  Haute  TN 

Vnur  tuua  httaidqijartcra  kicateii  in  ibt-  in'ttrt  ijf 
\hv  nihlwfrsf  Ifowicr  ElJectronk^,  Inc.,  4ltB 
Mradnw?i  Sliopping  Center^  P.O.  Ben  U3W, 
fVriv  ilaute  L\  47803,  23^145^. 

Liltielon  MA 

Tlic  turn  •»hm'^  nf  ^J.E.  you  can  rdi  un,  Ken- 
wo»jd.  IL'n^l,  W'tlson,  Y'aesiii.  EVfifnMi,  KI31 
oinja,  B<Ql^^  sv^itchs  &  wattmeten,  Wtilftkr 
mMt  detoPhif^,  B«vc^t,  Hramcv ,  antcfUftH  by 
i^Mt^tm.  Wrfann,  Uistlrr.  CANI  TEL-CXKVI 
Inc.  CoRUbunicaitkME  &  ElectnBuoi,  (173  Ctml 
iUL«  Rt.  lit.  Litlklon  HA  Qi4fi0.  41(6-3040. 

St*  Louis  MO 

EqfBtosilR^i  pAfacb^  Ekcbimkr  and  rTK> 
tJi<a.nical    c^tjnipDiiaris    for   cnmputief    people, 

moitcn.  Open  lix  davs  ■  week.  Galewav  tloc^ 
Umlei  i^arp..  Sli3-25  fa^  QlviL.  St  Untb 
MO  fi3l30,  427-61  IS, 

Phib.  PA/Camden  NJ 

\Vj\>-iiFii[dr  &  (fijulaJ  mknjvrave  LTnnpfwirfits 
5:  a|uipin4mL  L^KJ>raton  grade  tc^t  ifinitru- 
mrnU,  pcPMiT  ^ippJii^.  h^y\  sell  ^  trade  all 
|xi|ntlHr  niakcs.  HP,  GR,  FXR,  ESI,  SiTit'iiM-n^ 
Stn|(t:'r,  vlv.  Lucttonk:  Heseardi  t^hs.,  L4£) 
heny  Ave,,  Camden  NJ  0S104,  &4 1-4200. 


Syracuse-Rome- Utica  NY 

FejttiirinK:  Kenwond,  Yaesu,  [COM,  Drukv, 
TL'TiTciL'.  Swan,  DcnTron,  AIijIjh,  Robii,  MFJ^ 
Miiiiipij^  Aslmn,  KLM,  Hy  Gaini  MmUi-s^ 
Ijii%ii,  Ciislicrafl,  HiistU'r,  Mini  TilkIiu  U,  Viju 
wcjr"^  bt'  disiippointed  with  iTjiLiiimt'iit/scrvlw, 
Radin  Warid,  Ciiwltk  CuunH  Airpfirt- Termi- 
nal BiUldlnfr,  Oriskany  NT  L1424.  m^ma^ 

Winston-Salem  NC 

AMATEUR  RADIO  REPAm 

Profies^unali  »enicc«  reasasalilE  m.u*^  all 
btattk,  USA  KOK  repair  center  ARntrur 
Radio  f^iair  Cenler,  iW  Etodalkmn  Aw  . 
WlBtnn^Salem.  NC  2X101,  72S-T500. 

Columbus  OH 

All  mii|ar  btsnds  featufed  id  the  b^fQ^at  and 
bet  bacn  «Hicv  §tw  mil^  sjTxmd.  Cbfixn  in  jiiid 
t^ifl  the  Invibs  befocc  vkki  biiv,  L'nivtnhal 
Afliatrur  HadiD^  tncu«  IJESO  AMa  Dr. .  floiifiidan 
bwi  (Cduiniius)  OH  43IK8,  S86^3l»T. 

Scrantoci  PA 

KX>M.  BiTd.  CiishCrah.  Ektisnan,  Flube, 
Lamoi,  Hiutbs,  Antenna  Spfxiidjisto^  Astrai), 
AvantL  Bdden.  VS 2AirA\2vS,  CDE,  AEA. 
Vlbfoplei,  HainJtej ,  CES,  AmphcfKil,  Sony. 
Fnrajn/CxJuner.  B&%^",  Ainecxi.  Shure.  L^ije 
ESednmics,  11 J2  Craodview  Si..  Senmlm  PA 
18509,  343-2124. 

Houston  TX 

ExperinienterH  paradi^]  Eiiictnjnit  and  inv- 
rJianlcai  GompDneiitit  Far  ccinmiilor  pnjpltf, 
rtudjij  pwpk,  hams,  m^xH  buUtk'r?,  eEjvrl' 
nm^nlt^rs.  Open  &bL  dEi>^  a.  week.  C^atJ?wa>r  Elijc- 
Iniiiict  Inc.,  !m32  Cladicn»t,  Htimlim  TX 
mim,  978-6575- 

San  Antonio  TX 

l't>i[]ljlifte  2  way  senltv  sUap.  Call  Dn.s 
VVTiK^l'.  St'lUng  Anttfnna  S|xx'i£iJb^A,  A^Mtntin 
Ajtleii,  Hird,  H^-gaint  Btaiidard.  \  llrrupli'Jt,, 
Midland,  lleno,  CushCialt,  Oielectrk, 
Hmtki.  ICOM,  MFL  Nye.  Shun?,  Cnbk.% 
TrmjicK  T«&-Tar  and  o*h«s,  Appjiana  & 
Ee|uipmcnt  Co.,  Inc.,  ^^7  Vance  Imkmm 
RmC  Swi  Antmio  TX  78213.  734-7710. 


DEALERS 

Ymtr  company  uame  and  m(*ssaf^e 
can  contain  up  to  25  words  for  as  lit- 
tle as  $150  yeady  iprcpm),  or  $1$ 
per  month  (prepaid  qitarierltf).  No 
mention  of  maii-ordeT  business  or 
ar&i  code  permitt^.  Directory  text 
ond  payment  must  reach  us  60  doys 
in  adt^nce  of  pubHcaiion.  For  ex- 
ample, advertising  for  the  Angmt 
issue  must  be  in  our  ha  fids  by  June 
1st.  Mail  to  73  Magazine.  Peter- 
borough NH  03458.  A  TTNt  Nancy 
ClajTtpa. 


PROPAGATION 


J.  H.  Nelson 
4  Plymouth  Dr. 
Whitmg  NJ  08759 
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First  letter  s  day  waves  Second  =  night  waves 
A  =  Next  higher  frequency  may  also  be  useful 
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WARC  BANDS  FACTORY  INSTALLED ! 


r 


FT-707  is  shown  with 
optional  FV'707DM  VPO 
&  Scanning  Microphone 


THE  FT-707  "WAYFARER 


w 


The  introduction  of  the  "WAYFARER"  by  Yaesu  is  the  beginning  of  a  new  era  in  connpact  solid  state 
transceivers.  The  IT-TO?  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AM  modes.  Don't  let  the  small  size  fool  you !  Though  it  is  not  much  larger  than  a  book,  this  is  a 
full-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/1 0  dB  SN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
package  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Hz  or  350  Hz.  Just  look  at  these  additional  features: 


FT-707  with  Standard  Features 

Fast/slow  AGC  selection 
Advanced  noise  blanker 
Built-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 

Factory- in  stalled  WARC  bands 
Unique  multi-color  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  with  Optional  FV-707DM 
&  Scanning  Microphone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"DMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  13  discrete  frequencies  and  with 
the  use  ot  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  10  Hz  per  step. 


The  FT-707  "WAYFARER"  is  a  truly  unique  rig. 
See  it  today  at  your  authorized  Yaesu  Dealer. 
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YAESU  ELECTRONiCS  CORP.,  6851  WalthaJl  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr..  98 12  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246 
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FM  XRAhJSOOVER      TR-7000 


40  W,  15  memories/offset  recall,  scan,  priority,  DTMF 

toticfi'pail 


Kenwaod's  irmarkalile  TR-7850  2'nieter 
FM  mobile  transceiver  provides  all  the 
features  you  could  desire,  iucludlng 
a  powerful  40  watts  RF  output.  Fre- 
quency selection  is  easier  than  ever,  and 
the  rig  Incorporates  new  memory  devel- 
opments  for  repeater  shift,  priority,  and 
scajip  and  includes  a  built-in  autopatch 
touch-pad  (DTMF)  encoder.  A  25-watt 
output  version,  the  TR-7800,  is  also 
available. 

TK  78&0  FEATURES: 

*  Powerful  40  watts  powci-  output 
Selectable  high  or  low  power  opemUon, 
Hlgji  40-waii  output  provides  reliable 
signal  for  wide  area  coverage. 

*  15  multlftinction  memory  channeISp 
easily  selectable  with  a  rotary  control 

Ml  M13*..nK'iiH)rize  frequency  and  offset 

(±600  kHz  or  simplex).  1VI14. .  .memorize 

transmit  and  receive  frequencies  Ir^depen* 

dently  for  nonstandard  oflset. 

MO.  ..priorily  rhanneL  with  simplex. 

±600  kHz.  or  nonstatidard  offset 

operation. 

*  Internal  battery  backup  for  all  memories 

All  niemoo'  channels  including  IilIiisiuiI 
oflyci)  are  retained  wlien  four  A  A  NlCd 
ball  erics  [nol  Kenwood  supplied)  are 
tnsteUed  in  batlery  holder  inside  Tri-7850. 
Batteries  are  automatically  charged  while 
transceiver  is  ctjnnected  to  12-VDC  source. 

*  Extended  frequency  coverage 
143.900-148.995  MHz,  En  swilchable 

5-kHz  or  10-kllz  steps. 


•  Priority  alert 

MO  niemor>'  is  priority^  channeL  "Beep' 
alerts  operator  when  signal  appears  on 

priority  channel.  Operation  can  be 
switched  Immediately  to  priority  channel 
with  the  push  of  a  switch. 

•  Built-in  autopatch  touch -pad  (DTMF) 
encoder 

Front- pan  el  touch  pad  generates  all  12 
tetephonenxunpallble  dual  tones  in 
transmit  mode,  plus  four  additional  DTMF 
signaling  tones  (with  sioiultaneous  ptish 
ot'KEV  switch). 

•  Front-panel  keyboard 

For  frequency  srlt  ( lion,  transmit  offset 
selection,  memory  programming,  scan 
coTHroL  and  selection  of  autopatch 
encoder  tones. 

•  Autoscan 

Entire  band  (5-kHz  or  10-kHz  steps)  and 
memories.  Automatically  locks  on  busy 
channel;  scan  resumes  aulomaticaliy  after 
sevens  1  seconds*  uniess  CLEAR  or  mlc 
PTT  buttoji  is  pressed  to  cancel  scan* 

•  Up/ down  manual  scau 

Entire  hand  tS^kMz  or  lO-kllz  steps)  and 
memories,  with  UP  DOWN  microphone 
[standard). 


•  Repeater  reverse  switch 
Handy  for  checking  signals  on  the  input 
of  a  repealer  or  for  determining  if 
a  repeater  Is  'upside  douTi." 

Separate  digital  readouts 

To  display  irequency  (l:)oth  receive  and 
transmit)  and  memory  channel. 

LED  bar  meter 

For  monitoring  received  signal  level  and 
RF  outpuL 

•  LED  indicators 

To  show:  +600  kHz.  simplex,  or  -600  kHz 
transmitter  oITset:  BDSY  channel:  ON  AIR, 

•  TONE  switch 

To  actuate  subaudiblc  lone  module  (not 
Kenwood-supplied). 

•  Compact  size 

Depth  is  reduced  substantially. 

•  Mobile  mounting  bracket 

Witli  quick-release  levers. 

More  Infonnatjon  on  the  TR-7850  is 
available  irom  all  authorized  dealers  of 
Trlo-Kenwood  Communlcatlotis.  Inc., 
nil  West  Walnut  Street,  Compton, 
C'alifomia  90220. 

^KEIMAA/OOD 


Mitch  !ng  accessory  for  fixed -Stat  ion 
ofieration: 

•  KFS-12  Qxed- station  power  supplv  for 
TR-7850 

Other  accessories  not  shown: 

•  KPS'7  fixed-slation  power  supplv  for 
TR-7800 

•  SP-40  compEH  t  mobile  speaker 


.  .pacfsttler  in  amateur  radw 


Specifications  and  prices  are  subject  to  change  withQut  notice  or  obligation. 


